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September 2, 200460 PINLY 16]086

Haines Borough

P00, Box 1209

Haines, AK 99827

Atrn: Mr, Brad Rvan, Director of Public Facilities

Be: Request for Proposals: Lok Dock Design and Development Concepts
Dear M. Brad Ryvan and Selection Commitree:

PND Engineers, Inc. is pleased ro provide this proposal for your consideranon on the Lurak Dock Desipn
and Development Conceprs project in Haines, The existng dock 1= near the end of its service life and is in
need of replacement ar refurbishment o cnsure the conrinued use of this unporent faciliry.

PND specializes in waterfront and marine facilicy projects and has extensive engincering experience in
Haines, throughout Alaska and the Pacific Northwest, The McDowell Group joing our team for public
involvement and market research. Togerher we will provide the T laines Borough and the citizens of Tlaines
with an innovative and experienced feam of professionals uniquely qualified for this project. We are well-
established Southeast Alaska huosinesses with a vested interese n the prosperity of our repion. Our
expeticnee will be henefical to the Borough in many wavs, both rechnically and economically.

Our team recopnizes the importance of the Lutak Dock o the prospenity of Haines and rthe regional
cconomy. We will work closely with Borough staff and the communiy 1o develop a final conceprual design
for the faciliry thar will perform well over the long rerm and has the flexibility for furure expansion, PND
will enthusiastically embrace a reamwork approach with the cotmuniry to properly plan the dock o meer
Haines’ specific needs.

PNI has over thirty-five years of experience providing similar professional engineering services throughour
Alaska, Our teamn has diccerly-related design experience with large dock projects and can cconomically
resolve the rechnical challenges facing the Lutak Dock. We are a mouvated team from Juncau thar will
respond rapidly and will conduct site visits and presenranons withoul expensive rravel costs. We strongly
believe in working closely with our clicnes o comprehend the issues at hand and rhen develop cost effective
solutions that stand the rest of dme and sansfy development criteria within budgetary consuraints.

PNLY and MeDowell are commirred o providing comprehensive professional services effectovely and
efficiently and we welcome the oppormmity 1o work for the Borough on this important dock projecr, PN
has all the required insurances, registrations and professional licenses to petform services for this project.
We will obiain a Haines business license upon notice of selection, Dick Somerville, PE. is a principal of the
firm and Vice President of PNTY's Sourheast Operations with full corporare and contract authoriry, 'Uhank
vou for reviewing our gqualifications and we lock forward o hearing from you,

sincerely,
PND lingincers, Inc, | Juneau Cffice

MHek somerville, IME., Vice President

DAGH Clacier Highway Suite 100 - Junean, Alaska 99801 « Phone 907 386.200% ¢ Pays Q0753562090
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L. FIRM'S OVERALL QUALIFICATIONS AND EXPERIENCE 20 POINTS
PND is an Alaskan corporation formed in 1979, The firm is head-quartered in Anchorage with .tddmoml;
otfices in Juncan, Scartle and Houston, PNI emplovs over 11 engineers, planners, surveyors, SCLE]]U"-:LH
and rechnicians, A professional staff of 60 registered professional engincers, rthree professional land EnGineirs, Ine
surveyors, 13 civil engineers-in-training, and rtwo staff enginecrs allows us o easily complete projecrs on

e and within budper.

PNDYs clients range from privare individuals o Fortune 500 corporarions o various governments, cncompassing the wide
diversity of groups in berween, The bulk of our work is for small communiries throughout southeast Alaska, We understand
and are famniliar with the passion and often polarized opinions residents often have for the community improvemenes, Many
of our design solutions have received natonal awards and worldwide press arention, Our efficiency in design and the
- " resulmnr  savings  in construction  and  operational costs oare atrraceve o those
EXPERIENCE IN HAINES v, ARG il ARHELENE. & : i
ol e i nrgamzatons that must operate within a seringent financial environment, PN1D has long
utak Liock Londition ¥ : e i ol i H g
Assessment & Stevcrural Analysis [RRRa ed the challenge of working for such clients and exhibirs a “can-do’ atdrude,

Lutak Dock Bathymetry PND maintains the capability w0 provide engineering services in many  different
Port Chilloot Dock disciplines, including:  gencral  civil, structoral,  georechnical, marine, and  coasral
Letnikof Cove Boarding Float engmeering; surveving: hvdrology;, sanitary /wastewater; value engineering; inspecrion;
Letnikof Cove Harbor constructon  cnginecring; contract administraton; fabrication inspection; permitring;
Refurbishnent tight-ob-way acquisition; and research and development.

Portage Cove Harbor Moe

: This broad experience base gives PNID rthe poteniial and flexibiliry ro provide a diverse
Reconstruction ]

package of engineering services and o assign requited personnel even on very shorr
notice. PNLY maineains a sufficienty large work force o ensure a stable pool of
professionals in Alaska ar all nmes,

¢ Harhor Expansion

#  [aines Street Improvements

Ohur marine engineers have wide-ranging experience in the design of
warcrfront  strucrures such as bulkheads, dolphins,  floats, piile
supported docks, fender systems and boar launches, Services include
planning and design for port and harbor development projects around
the world.

Our peotechnical  engineers  provide  soils  invesdganons,  seismic
analysis, and geotechnical design for borh onshore and offshore
projects such as: roadways, dams, bulkheads, reraming walls, buildings,
bridges, breakwaters, docks, floar systems, dredging, and mooring and
ballasting structures.

Kodiak Piet 3

Comsral cngincering is focused on the shoreline, where warer meers the
land. The effect of ddes, waves, and carrenrs in sensitive marine
environments can involve very demanding  project and  permir
requitements. PNDY designs breakwaters, shoreline protection and
wetland  restoranion systems  routinely  applving  the  speaialized
knowledge of our coastal engineers,

PND swrvevors are fully equipped and regularly perform offshore
bathymerric and onshore topographic surveys in supporr of our
waterfronr design and permitting projects.

Nome OPEN CELL ™ Dock

ns  were well thought out and
included input from my staff and the general
public, and cost estimates were thorough and

consistently accurate when compared to the
actual costs to construct these proje
-Steve Corporon, Kcetchikan Port Director



MeDowell Group has seeved Alaska™s rescarch needs for more than A0 years, conducting
| approximarely 2,000 smadics for over 400 public and privare-sector clients, We recognize the
M D & I important implicatons that transportaton has on quality of life, economic development, and
C owe comtnunity viahility, We offer balanced, oljectve research into the economic and social impacrs
G R 0 U P of rransportaron developren,

Business License #27574 - . ; ; ;
e L Our seaff has extensive cxpertence using cravel demand models, survey research, case siudies,

stakeholder interviews and other research wols 1o prepare long-range rraffic forecasts, benefit-
cost analyses, and feasibility studies,
We are also experienced in developing and implementing public involvement plans including survey research, facilication of
public meetings, media outreach, and preparation of public norices, bulletins, and project websites,
We provide a selection of projects below that demonsirate our experience with Haines, other Alaska ports, waterfrone
developiment, and maritime projects, Many of these projeces included facilitatdon of public meetings, presentations, and

public opinion rescarch,

¢ Pore Chilkoot Cruise Ship Dock Market Study ¢ Trends and Opportunites in Alaska’s Marioime

¢ [laines Downtown Planning Support Scores

¢ [laines Tourdsm Developmene Plan ¢ Dreipht Consolidadon Srudy

¢ [luines Cruise Ship and Fast Ferrv Passenger Survey ¢ lolstol Bay Deepwarer Port Ueasthiling Smdy

¢ Poreof Valdes Market Analysis ¢  Demand Assessmenr for New Harbor in Saxman

¢ Southcenteal Marine Tretght Transportation Analysis ¢ Custvas Dock Improvemenrs Sociocconomic lTmpact
{Porr of Anchorage) Analysis

¢ Sourheenteal Pores Development Projecr +  leonomic Impact of Tey Straight Point and a Proposed

Muli-use Deepwater Dock

Beferenges: Digne Kawwey, Porir & Ularbor Divector City of |V addes, $07-8354584; Larry Caaffoney, Hama Totea Presidens & CLO, 907 523 3671,

HAIGHT Haight & Associates, Inc., was established as B.C. Taight, Consulting
& ASSOUIATES Fpeineers in 1980, The firm incorporated as Haight & McLaughlin, Inc.
:.-.:m;.:-é .1;:, in 1994, and reorganized as Haipghr & Assoctares, Inc in 2002, Haighre &
ENGINEERS Azsociares, Inc, is licensed mn the State of Alaska to provide Elecrrical
f':r' ﬂ“‘;‘" H""";"' J.FL.I-”"I':::- ~ Hangineering services. The firm has been serving Southeast Alaska for the
A past 35 vears with design and construction services, Haight & Associates |
Business Livense #291065 pyeeently emplovs a full-time saff of six, including two professional
Corporate License #671) engineers, two stall engineers, two drafeer/designers and admingstradve
sraff.

Southeast Alaska Experience

Haight & Associates, Inc. maintains their office in Juneau, Their services are offered throughout the state, but primarly in
Southeast Alaska; and they have been pardeipants in numerouas projects in nearly every cotmunity,  “They have projeer
experience in communitics of similar stze and charcrer as Taines, including Skagrway, Petersburg, and Wreangell, as well as
thetr direct expenence in Haines,

Haight & Associares has a long history of involvement with docks and harbor projects. These projecrs nclude large and
sinall docks/wharts for larpe vessel moorage, marinas for small vessel moorage, fueling facilities, and upland terminals. The
engineering services provided by the firm involves medium & customer voltage power distribution, shove power pedesrals,
tighring, communications, fuel pumps and conmroels, cranes, sewage pump stations, and scourey cameras,

Haight & Associares, Inc, teams with PN regulardy to proside engineering seevices for harbors, marinas and docks, Their
work together fills most of their background of projecrs in Southeast Alaska including the Haines Port Chilkoot Dock, the
Lutak Dock and Portage Cove Harbor, All of the HAT staff live in Southeast Alaska and routinely experience activides on the
marine waterwayvs, With this depeh of esperience, H8A Is most responsive to matine type projects.

Haight & Associares has experience with the electrical svstems on many of the docks, wharfs, freighe vards, and bulk fuel
facilities consmucted in Southeast Alaska over the pase fifreen years. These facilides have included elecrrical engineering
support for lighting systems, bulk fuel pumps and dispensers, and refrigerared van power pedestals.

References:

Rorge Watr, P.E., CB] Engineering Direcior, 207-586-0877; Pat Carreld, P.E., ADOT Southeoast Preconsivaction Engineer, 907 4654415,
Kirly Day, Priveeess Cradies o8 Tosrr Divector of Noe Operaions, 207463 39007 Grep Mecsoner, Weanged! Uarborsearter, H7874-37 36,
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Our team project management philosophy emphasizes communicarion, coordination, efficiency, technical expertise and fully
understanding the projecr scope and objectives. This philosophy ensures thar schedules and budgets are mer and rhat all
technical concerns are addressed. All work will be performed at PNID’s Juncau office, McDowell Group joins PND (o assist
with public meeting facilitation and Haighr Engineers will address power and lighting issues. Brief resumes follow with full
resumes in Appendis A,

Haines Borough

» [INJID

ENGINELRS, INC,

PROJECT MANAGER &
STEERING COMMITTEE

HAIGHT PRINCIPAL-IN-CHARGE/ , II
o PROJECT MANAGER Ll

ELECTRICAL Dick Somerville, P.E, MCDDWEII
ENGINEERS GROUP

STRUCTURAL DESIGN
Mike Huggins, P.E.
Rian Johnson, P.E., S.E.

GEOTECHNICAL

ENGINEERING
Steven Halcomb, P.E., G.IE.

SURVEYING
Maynard Taylor, P.L.5.
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M. somerville has 35 vears of civil engineering and project management experience i Alaska.  His background includes
planning, permirdng, site invesdpatons, desipn, construction inspection and contract administration for a varety of public
and privare clients focusing on porrs, harhors and waterfront projects. Following five vears of employment with Alaska
DOTE&PE, Dick has worked in the private secror since 1980 and joined PNIY in 1987, Mr. Somerville is a principal of the
firm and the manager of PND’s Juneau Office, where he currently manages a staft of 18 engincers and rechnicians,

M, Somerville's  engincering  expericnce has  included  planning,  desipn and
consttuction projects,  Projects have included large carthworks, coasral erosion
- control, water and sewer utility projects, dredging, bridges, docks, cranes, moorage
floars, boat launch facilifes, marine haulouts, breasdng dolphins, retaining walls, sheet
pile structures, harbor infrasrrucrure, roadways, parking, staging and work yards. As a
planning and design manager he has conducted public presentanons, developed needs
assessments, scoping studies, condition assessments, produced civil and marine Facility
*destgns, rechnical specifications, conttact documents, pertnits and cost estimates on

Lutak Dock several hundred public and privare projecrs in Alaska. He has exrensive warerfrone
expetience in THaines including the Lutak Deck Condition Assessment and Strucrural Analysis, Porr Chilkoor Cruise Ship
Dock, Lemikof Cove Tarbor Refurbishment, Portage Cove Hatbor Expansion, Portage Cove Moorage Reconstruction and
the Lemikof Cove Boarding Floar. He also has extensive experience in Southeast Alaska including the Petersburg Marine
Terminal, Auke Bay Loading Faciliry and the Junean Cruise Ship Berths to name as cxamples. Referoes Card Udlytil, PLEL, CBf
Pary [reator, P07-386-0294: Clartanne Wallw, Defonitunrg Havbsrmaiter, S07-7724688; Steve Cogporan, City of Ketebidan Port Dircetor,
72286040

Mr. Huggins has 28 vears of consmuction-related design experience holding the
posinons of Chict Eoginecr, Projeer Field Engineer and Estimaror inoa full range of
marine heavy-civil construcnon. His rechnical capabilines include desipn/development |
and  detailed estimating of hroad-scope enginecring svsrems, providing rechnical
expertise and constructability review in design-build projeers, and managing muln
discipline enpineering work, Mr. [Huggins served as the Chiel Engineer/Senior =
Construcrion Bngineer for General Construction Company fromn 1996 10 2003, §
Following a vear with Tacoma Narrows Constructors, he joined PND and continues

t work with nanonal and regional conrracrors o solve construction  engineering Tacoma Narrows Bridge
problems inherent while building complex marine and bridge serucrures. He has worked on projeces including the Lurak
Dock Invesdgadon, New Orleans Permanent Canal Closure and Pumping Open Cell® Srrucrures, Unired Srates Navy Tybrid
Pier Development, La Farge Norchwest Plant Bulkhead Replacement and rthe Navy Pier D Replacement in Washingron,
Referencer: Patrack Clarks, WSDOT Fioaiing Bridoe and Special Stretires Deiign, 360-705-7220; Kot Werke, Kiewst Briddge and Maring
{Hoad Cased Tiaating Bridpe), 25 3-89 342000 Gary Davir, Kiendt Brddpe and Mavise (Wanapume Dam), 2539434200,

Mr. Johnson is a civil and structural engineer specializing in marine construcron,
design, engineering, and administration. He has 15 vears of experience in various areas
of the enpincering industey, including enpgineering consulting and public works, His
recent worl includes projecr management, on-sire construction administeation, marine
facility design and udlicy swrveys, Specialized skills inclnde strucneral analysis and
desipn, weld and pile driving inspection and contract administration. He has worked
on all aspects of engineering for airports, marine ports, harbors, marine facilites,
bridges, roadways, unlines and remporary construction works projecrs, Mr. Johnson’s
Jusivan Lyeige:Ship Serthe recent projects have given him extensive working knowledge of applicable design and
construction codes including ASCE, USACE Engineering Manuals, AASHTO, ACL AWS and APl He has worked on many
projects in Southeast Alaska inchuding rhe Juneau A] Cruse ship Dock, Port of Juneau Cruise Ship Berths, Ketchikan Port
Berth 111 Reconfiguration and the Skagway Rallroad Dock Sourh Berrth Tixrension, Referencer: Rob Mudling, Stantee Conaniting
Serpoces (POCP OPEN CELL™ Sipsctures), 604-387-8400; Aried Smivh, City of Taong Beach, WA (Vang Beach Tramawi Safe Tavew
Berm, 360-6424421; Shawn Wyats, Cashaan Dredging and Mavine Contracting Co, LLC (Daockyard Lawd Reclamation Bullbead),
6 7-EV0-Cadi,




Mr. Halcomb has ren vears of geotechnical, cold repion and structural engineering
experence through hoth professional and academic work. He has performed a multinide
of georechnical exploradons using a variery of techniques from test pirs ro macro-coring
including standard penerration and cone penetration tests, Te has experience designing
shallow and deep foundarions in ideal and adverse condinions mcluding liquetiable and
expansive soils. He has extensive cxperience in Southeast Alaska, having performed
testing for projects in Taines, Juncau and Prince of Wales Tsland. He has had a great
deal of experience in slope stability and peorechnical carthquake engineeting and

Statter Iarhor Improvements retaining strucrures. He is very familiar with codes, regulations and design guides from

AASHTO, ASTM, AREMA, API, IBC, NS, AISC, ACL NAVFAC, SNiP, UFC,

FHWA, and ASCE. He has worked on projects including Portage Cove Harbor Fxpansion, Porr of Juncan Cruise Ship

Berths, Statrer Harbor Improvements, Chignik Small Boatr Tarbor, Unalaska Marine Service Center, Robert Storrs Smull

Boat Harbor and the Kodiak Pier 3 Replacement. Referencer: |avier Uente, EroconMabid, 8323746288, Dana Hayek, Confech
Fingineered Nolutions,  907-223-7348; Leonard Barger, Native 1illyge of Point Hape, 907-368-233().

Mr, Taylor has more than 40 years of surveying experience statewide, encompassing
project management; lirge mapping projects; design surveys; boundary surveys; Alaska
Tideland Survevs; hydrographic, photogrammettic conmol, subdivision, and as-built
surveys. He has experience in LLS, Surveys for the Burean of Land Management,
DOTEPE highway construction surveys and consrrucnon inspection. e has 2
working knowledge of the newest survey rechnology, including electronic 'Uheodalites
with data collectors; GPS svstems; deprh sounders that allow positioning inrerface 1o
be downloaded with deprhs via dara collecior; and the larest CAT sofrware. He has
considerable cxperience in the southeast, having performed projects in Juneau, . -
Ketchikan, Pereeshurg, Sitka, Skagwav, Akon Island, and Prince of Wales lsland. 11e A Duck
has served as either lead surveyor or party chicf on all PN survey projects since joining the firm in January 1994, Jud
Dasghenty, Kuile Arae Crosring Pragect, PO7-269-6679; Cleradd Jeaningr, Adaska DN Divdsnn af Tand Cadartval Surveys, 907 269-8516;
Mare Vian Dangen, Port Divector, Port MacKengze, Matanuska-Susiinag Borouph, 907 7467414,

Principal Susan Bell brings 1o this project relevant exrensive experience including public outreach and invelvement,
infrastrucrure development and marker analysis. She has been with McDowell Group 10 vears and has worked closely with
PNIY on a number of port and waterfronr projects, She recently rejoined McDowell Group after serving as Commissioner of
the Alaska Department of Commerce, Community and Economic Development, Susan’s public involvement experience
includes coordinarng houschold surveys and meetings with the public, tribal governments, local povernments, and ANCSA
corporations for the Northern Panhandle Transportanion Plan and Sitka Access TIS Scoping. She coordinated public
mectings during the scoping phase and final round of public meetings for the Junean Access supplemental EIS, Susan led
McDowell Group’s effores on stakcholder and public involvement for the Juneau Long Range Warerfronr Plan, the
Downtown Juncau Tourism Transporration Swdy, and the North Douglas Crossing Public Involvemenr Study, Refinmes:
Diane Kinney, Ports & Harbar Director City of Valdeg, 9078354 564; Ly Gaflaney, Huna Totens President ¢ C120), 907-323-3671,

Mz, Haighr founded Haight & Associates origially in 1980 as BC Haight, Consulting Tingincers, He has over 42 years of
clecrrical engineering experience, and has been pracricing in Alaska since 1975, As the principal of the firm, he provides
technical guidance to his staff and clienrs, oversees quality assurance of all project work, ensures compliance with contract
requiternents, and mainrains vigilance of project and work schedules, Mr. Haight participares in the design and construction
of clecrrical systems for harbors, docks and marinas, with experience extending for mosr of his career, Projects have involved
lighting, power distribution, securiry cameras, metering, grounding and varions shore power configurations. He has extensive
experience in Southeast Alaska including the Haines Pore Chilkoor Dock, Juneau South Franklin Cruise Ship Dock Shore-
Power, Kerchikan Berth 111 and the Junesu Srarer Harbor Fuel Dock. Referemees: Kink Midler, PLL, AKDOTEPF,
W7AG5-T215; [im Beokbam, V'V Operations, Neward Petro Mavine Batk Plant, 907 224-3190; Steve Carfaran, Kelchikan Porte o
Hearbors [ Mrsetor, $07-228-5632
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2. PAST PERFORMANCE 15 POTNTS

PN s familiar wirh the Turak Dock having conducred strucrural assessments of the dock, bathymerric surveys and desipned
numerous dock repairs. We have previously developed recommendarions for repair and replacement, including preliminary
concepts with cost estimates. PND has additionally completed many projects for the Haines Borough and numerous similar
projects throughout Sourheast Alaska, PNIYs tewm has the experience and wall be prepaced o develop the conceprs based on the
wants and needs conveyed by the Borough and the Haines community,

The Port Chilkoor Dock located on the waterfront near Fort Seward, provides moorage for visitng crudse ships, small
ferries and rour boars, These smaller vessels udlize a lghrering floar accessed by a gangway ac the end of the tesde. The
facility, with the exception of the cruise ship dock, had far exceeded irs usetul life and severe deredoration of the dmber
structure compromised the safery of visitors and rhe general public,. PINTY was retained by the Haines Borough o design
and administer the construction af the pile supported trestle replacement and lighring Facility for this dock.

PN} provided surveying, permitting, geotechnical, design and construcrion adminisrranion and inspection services for the
Port Chilkoot Dock Renovatons project. The existing timber trestle and deck were replaced with a wider steel pipe pile-
supported dmber trestle and approach dock, The exisdng approach dock was re-graded to eliminate transidonal ramps, A
longer and wider covered gangway was installed and the lighrenng float was modified co aceomimodare the addidonal welght
Mew domestc warer and elecrrical systems were also installed throughour the lunies of the improvemenrs,

PND performed a forensic sorucrural assessment in
2014 to determine the probable remaining seeviee life
of the Luak Dock in Haines, The 1,100-foor dock 1=
shated by Haines Botough and the Alaska Marine
[Mighway ferry facilides. PND  reviewed existng
documenration  for  maintenance and  repairs and
provided a derailed report to rthe Haines Borough
documenting the results. Work included a review of
geotechnical  condidons; usage and  loading; and
cnvironmental condirions innclueing selsmic
patamerers. PNTY also assessed  an underwarer
condition inspection  performed as parr of these
services. PND provided an analvsis comparing the
bulkhead  sorucrure againse the curcene induseey
standard for the design of closed-cell bullkheads. "The
structural analysis included interlock tension, verneal
shear,  horizontal  shear/dldng,  and - liquefacrion
analysis, in accordance with current USACE practices
and concluded thar the facilicy was near the end of irs
service Hie




*From planning and
environmental documentation
1o engineering design o
construction administration,

delivered timely
effective services to the
and Borough of Juneay
1 Uchytil, P.E.

Completed overview of concrete
pontoan, testraint dolphin and
access bridge,

Concrete Pontoon Fabrication at
the Concrete Technology

PNTY designed the rehabilication of approximately 75,000 square feet of existing
nmber dock located on the warerfronr i historic down-tosn Ketchikan, PN
designied a steel pile supported docl with a concrete deck replace the nmber dock
and obrained all permits for the project. PND was responsible for project
management, geotechnical assessmen, SUCVCTIng, permicting support, civil and
structural  design, bid support, and  consouction  administraton. The  dock |3
rehabilitation was complered in 2013,

The CBJ Docks and Harbors Deparrment contracted with PND Engincers ro design two
new berths 1o accommodate post Panamax cruise ships and rhe firse bereh was successfully
completed in May 20016, PND provided planning, public mvolvement, surveying,
geotechnical  investiganons,  permitdng, final  desipn, contract  administration  and
construction inspecion services for this muld-phased warerfront project in Junean,

Fxtensive planning and peorechnical investgations were conducred o determine the
optimum layout abased on existing site conditions. The planning included an infensive
public invoelvement phase o address a number of concerns from users and rthe public.
Dhuring this planning phase, the aligniment of the crise ship berths was rotared away from
shore into water depths of 100 feer and a A00-foor-long navigaton boom was added 1o
alleviare concerns of fishing boars accessing a local seafood processor,

The project required a phased constructon sequence over rwo vears due o limired
construction fme berween cnuse seasons. The fitse phase of the project, the Sourh Berrh,
included a 300 foor by S0-foor concrete pontoon constructed by Conerere 'L'echnology in
Tacoma, WA and towed 1o Juneau by the contracror, Manson Construction. The south
berrth includes seven mooring and breasnng dolphins utlizing @ combination of rock
anchors and SPIN FIN'™ piles. "The concrete pontoon is accessed by a 140-foot-long
orthotrapic steel bridpe, from a fdmber-framed approach dock. In addition two providing
vehicle access, the bridge has a separate, covered area for pedeserians, A 200-foor by
lo-foor conerere mooring Hoat and 120-foor-long covered aluminum ganymway were also
installed with access 1o the approach dock. The south berth was complered a week ahead of
schedule, well under budger, and with change orders less than 0.5% of the bid amount,
representing a remarkable achicvemenr,

The North Berrh, beginning in September 2016, will consist of a 400-foor by S0-foor
concrete ponroon, G additional mooring and breasting dolphing, an approach dock, and a
vehicle and pedestrian access bridpe, The North and South Berths will be interconnected
with carwalks berween the dolphins,

¥

With the aid of Hechelon Engineering for underwater inspection, PND initally performed several yearly condition
assesaments of all timber elements of the dock, including a dive survey of all 1,200 piles. As a result of the assessments, it was
determined that immediare repairs would be required 1o maintain restricred load limirs,




PND designed  two new ol spill
I response  facilides in Prince William
Sound with funding resulting from the
Fawon Valdez ol spill seridement. The
taciliies” main fonction is o provide
staging  for emergency response
measures  requited  to prorect the
pristine Prince William Sound from ol
spills. The facilides, located at Chenega
and Tattlek, were alse designed o
provvide  ferry service and  freighe
handling for these remote communities,

The Chenega facility provided an L-
shaped pile supported dock with 30H-
foaoor Face and adjacenr rwo-stage fixed
ferry ramp as the principal work, Addidonal construction included demeolinon of exisnng stmcnures, perroleum contaminarion
clearup, an access road, large rock cuts, one-acre staging area, lighting and water system. The project was constructed in two

Chenega Dock

hases,

The Tadtlek facilicy provided a 1,100 foor picr wirh adjacens teo-stape fixed ferry ramp as the principal work,  Addidonal
constructdon included an access road. staging area, and lighnng, Change orders due ro desipn considerations were less than 1%
fiar the combined projects,

In addinion o the desipn work, PNDY provided feld surveys, righi-of-way surveys, and geotechnical investigations.  During
construction, PND also provided field inspection to aid ADOTEPY onsite during critical phases,

Tteins of particular interest regarding these projects include:

¢ Seismic rock acceleration used for the design of both
favilities was 058z which is considerably higher than most
locanons throughour the world,

+ DBoth sites had minimal overburden which required extensive
use of rock anchors ro attach the pile-supported dock to bedrock
rra resist lareral loads,

#  The sclecdon of the Taddek dock siee mvalved extensive
research and feld inrerpreration of the minimal amount of
available historical data and personal observatons 1o determine
gyt i o et el e, wind and current climate,

PND was contracted by the City of Ouzinkie o plan and
develop a muldpurpose pore faciliny o replace an existing
timber dock for ferry service, Tminal discussions about how
Ouginkie could improve s coonomy and berter handle irs
fishing flect and material shipments resulted in a new bulkhead
design, Flements included: 335-foor-long sheet pile bulkhead,
fuel svstem, sewer outfall armor rock shore protection
tevernent and a public boat launch. PND also assisted by
providing the Ouzinkie with plans and esumares that were
submitred o vadous government agencies for funding grants,
as well as with grant management and accounting services,
PND petformed full consoucrion adminisrradon for this
project, including wiiting of specificatons, and contimious
onsite inspection throughour constructon. Construction was
completed in April 20012 ata roral cost of S10.1 million.
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PNDY weas  retained by the  Haines
Borough o provide design, coastal
engineering, permitting and geotechnical
engineeting  for  the Pormape  Cove
Harbor (PCHY Fxpansion Project, PCH
15 the only protected harbor servicing
Haines. The Haines communiry depends
on its harbor, This project will help the
comnmunity keop up owith current and
projected demands, The PCH expansion
will decrease congestion, increase
navigability, protect the harhor from
excessive wave  acrion and  provide
uplands access 1o moored vehicles and
expand available loading, parking and
Lioat trailer storage space,

Planning  for the harbor expansion
includes a boat launch ramp, drive down
work float, expanded moorage, relocared park and memorial, seaplane floar and uplands parking expansion. PND developed
fourteen concepts for the harbor expansion and presented them at a serics of public meetings in Haines, The plan approved
by the Borough  Assembly has been designed and the projecr i scheduled 1o begin construction Fall 2016,

PND Engincers, Inc. was retained by the City of Kodiak ro design
a replacemenr ro Pier 3, a container terminal serving the
| communiry, The existing scructure was at the end of its useful life
and required replacement. PNID performed an analysis of rhe
existing lacility; provided masrer planning services o review
options; performed concepr engineering: conducted georechnical
and tnerocean studies ar the exposed site; examined replacement
alternarives; performed derailed design; and provided construction
administration and quality assurance supporr for the project.

The replacement strucrure is a 330-foot-long pile-supporred pier
supporting a modern [O0-foor gauge container crance, Soils ar the
site are a deep layer of very solt soils tequiring piles 10 be
sockered  into bedrock, The  stucrure was designed
accommodate latge container handling forklifis with 100-ton axle
loads, The lateral resisrance svstem uulizes an innovarive sheet
pile sysrem 1o drag lateral loads into the fill behind the dock
strucrure, Dolphin stroctures extend the dock ro more than 600
feer,
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PNIDY has completed close to 25 projects
over  the years at Port Mackenzie,
bepinning with a deep-warer port scudy,
followed by rransportation corndor
stuclies and development planning, which
provided the foundatdon for design and
construcrion of  the  dock  for the
Martanuska-Susitna Borough (M5B, The
pott provides 1 800 acres for continuing
development of induserial and commercial
lands, and adjacent lands provide more
than 7,000 acres for residenral  and
cominercial development. Part
Maclienzie  dock  design  incorporated
PNTYs parented OPEN CELL SHERT
PILE™  gechnology in a challenging
envitonment. FExtreme tdal flucmations,
dense soils and severe ice impacts had to

be considered in the design, The barge

dock was permitted, designed and construcred o approsimarely six months.

M dvt*l;*].'.u-drall pile-supporied barge dock was added o accommodate larger oceangoing vessels warh dreafrs up ro A0 feer,
The deep draft dock design included a 100-foou by 100-foor equipment loading platform.

PNIYs familiarity with the site and background on area conditions enabled us to economize on the amount of engineering
and producdon work required for subsequent projects, helping to reduce scopes, schedules and lees, Ohher projects for the
M5B included design of an access read, infrastrocture inprovements, barge dock expansion, condidon inspections and

offloader modificarions,

since construction of the origimal docl, PRI has alse complered a number of projeers in the viciniey for private clienrs
utilizing the Port Mackenzie area, Currently, PNIY is providing concepr development and permirting for expansion of the
Port Macklenzie development, which would add a continer-handling roll-off facility to the north of the existing Faciliry,

This project invelved design of a new 630-foor
sheet pile bulkhead freighe dock, PNTY provided
peotechnical  invesdgaions, bathymeic  and
uplands survey, permitting, design, conseruction
adimdniseranoen, and as-buailes, The 560 mmllion
dock  incorporares . PNID's sorong but
coonomical OPEN CELL™ system technology,
The scil-filled strociures are lounded on a
skeleron of inrerlocked and anchored steel sheer
piles  thar are doven  inre the  seafloon
Vibracompaction of the hase marerial on the
seafloor and subsequent layers of fill sabilize
the complete structute, The dock was designed
to accommodare tao sers of mileoad racks ar
the dock face o faclitare dirccr loading and
unloading  activitdes, The work consisted of
dredging 220000 cubic vards along the dock
face, 130,000 cubic yards of dock fill, sheer pile,
fenders, udlivies, and high-mast lighrs,

The dock serves the Alaska Railroad for freighe, tour ships and other uses. This project was funded in part by cruise lines,
which advanced 1.1 million for upgrades to the Alaska Batlroad passenger terminal and dock,




3. DRAFT SCOPE OF WORK 30 POINTS
Project Understanding

The Lutak Dock is nearing the end of 1s useful service life and requuires significant refurbishment or replacement to continue
serving the Haines communiry in its current capacity or for anocipated future port operations,  Constructed in 1953 by the
USACE the dock O1'igi1lﬂllj' consisted of 15 indimnidual clased sheet pi!:_' cells, cach approximately 64 feer in diamerer, wich
closure arcs between the cells ro make up a roral length of abour 1100 feer, The Haines Borough cwns the westerly 800-foor
pottion of the dock and the stare of Alaska owns and operares the Marine Highway Terry T'erminal on the easterly 300 feet,
Severe corrosion and deterioration of the cdosure ares led 10 major repairs by the Borough in 2003, The Stare removed five of
the easterly cells and a porton of cell six as pare of their Ferry Terminal Improvements project carlicr this year, PND has
recently met with DRYT&PT enpincers involved with their project o understand the difficult demaoliion operations required
for eell removal as well as the running sand conditions encounrered during excavation and armor rock placement.

Lhis project 15 ro fully engage the public and faciliry stakeholders in the development of at least three conceprual design
alrernatives with associated cost estimates and sk ﬂj‘lﬂi'.*’-:{“- lor cach. The Borongh has previously rescarched the long rerm
port development potental for Hanes in a 2012 study prepared by Northern Economics from Anchorage.,  Prior
assessments, including the Yakon Port Arcers Newdy prepared by KPMG/Gariner Lee for the Yukon Government, have also
rescarched parential port strategies and economic feasibility in the region including Haines. PNID will draw upon these past
studics and reach out 1o the Haines community in the development of sound and pracrical concept designs thar meer current
and projected needs. Hach concepr design will be assessed on several merirs including:

s Securing the integrity of the existing faciliry

*  AMamtaining existing funcdonal work arcas inchuding roll on—roll off operarions ar the west end
*  lixpandability of the proposed faciliny ro meer future demand and new business

o Maximizing life expecmntr

*  Interference with existing AMHS, AML and Dielra Western operations

& Costeffecnveness

Project Methodologies that define our Approach

PND believes the besr approach ro completing this project is ro create a comprehensive engineering and public ourrcach
program with several sequendal rasks as outlined below,

DATA GATIIERING

Use of Existing Economic and Engincering Studies; PND and MeDowell will summarize recommendarions and
conclusions reached [rom the data base of exrensive prior pore economic srudies. The study informadon will be confirmed
with contacts to project stakeholders and governing agencies to verify current need and projected demand, PNIDY authored
the 2014 condifon assessment and struciural analvses on the Lurak Dock and we are thus complerely familiar with the
technical engincering aspects of this faciliry. Our ream can proceed immediarely wirhour the compensaton otherwise
required o perup o speed with a condition and needs assessment,

Surveying and Base Map Preparation: PND has recently collected barhvmetric survey data offshore of the Turak Dock
and extending several hundred feer wesr of the site, fully suitable for evaluaring future expansion options.  Further, we have
previously collected upland ropographic information from DOT&F, USACE and others thar will be merged with the
bathyvmetry to prepare a cost effective site base map ro be used in the development of conceprual planning options, We will
urilize our available data and chus do nor envision the need 1o callect any addironal field survey informardon, thus saving that
expense for the Borough. Towever, we are prepared o collect additonal information should the need arsc.

Geotechnical Information: As parr of PNIYs 2014 conditon assessment, we gathered and assessed several geotechnical,
geophysical und cnvironmental dredge investigarion reporrs on Lutak Dock,  These reports provide a wealth of soils and
bedrock dara seaward of the dock and within the exisang cellular sheer pile srrucrures. The available informarion is well
understood by PND and is considered swiable for conducting the conceprual design -

phase for this projecr. Reporrs within our in house library inchude:

[953 USACT Haines Port Fxpansion Asbuiles

1983 ADOT&I'Y Geotechnical Repors — Haines Ferry Terminal

2002 shannen & Wilson Georechnical Report — Lutak Dock Iimprovements

2005 ADCYIEPT Geology Data Report — [Haines 'l'erminal Improvements

2008 Dynamic Testing and Analysis of Piles — Haines Ferry Terminal Iinprovemenrs
2010 Dredge Material Characrerizarion Report — Haines Ferry Terminal Fxpansion

o i

Lutak Dock
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e to our extensive prior work ar Latal, PIND has a solid understanding: of the soil and bedrock conditions at the sire and
will not need 1o collect addinonal data or spend considerable enpineering budper getdng acquainted with the site conditions,

ALTERNATIVES EVALUATION

PN wall prepare the three conceprual design oprions and associared cost estimates as outlined in the RFP, We will also
prepare sub-options under each major concepr thar ilhuserare how cach may be inplemenred in phases and addinonally how
cach may be constructed under a base bid with additve alternates ro allow the Borough some flexibiliry in projecr funding.
Further, we will evaluare both pile supported docks and sheet pile bulkhead docks as independent alternarives for each main
concept where applicable. Fach opuon will be carcfully examined with the AMES and current tenants and operators of the
dock to plan any proposed development around existing operarions in an efforr o avoid or minimize the disruption of
cxisting commerce and maridme service. Each opton will include appropriare corrosion conrrol features in the design o
adequately protect the new faciliy to maximize the life expectancy.

Concept Design Option Mo, 1 will focus on desipning o new soooactuee thar fully encapsulates the exisung cellular strocnires
and keeps the overall dock size and operational funcrionaliry the same as currently exises. Ar least two potental sub optons
will be evaluared and they include a ded-back or anchored COMBISALL Svsrem and an OPEN CELL SHELTT PILIEMM

SVELCITL.

jd gy - —

COMBI-WALL System OPEN CELL SHELET PILE'™ System

Concept Design Oprion No. 2 will foens on demolishing the existng cellular structures and designing a new siructure that
keeps the overall dock size and operanonal funcronaliry the sume as currendy exists. There are numetous sub opuons
possible for Concepr No. 2 including heavy earth filled marine reraining walls, similar o Opoon No. 1, oas well as pile
supported docks, PND will examine both dock types to determine the cosrs and henefits of each. We have found thar
OPEN CELL™ docks are rpically 40% less costly than comparable size pile supported docks — see Appendix B,

Concepr Design Oprion Now 3 will provide PND's recommendations for the facilicy, 1t will draw from cthe most favorable
and cost effective elements of the first nvo optons in combinatdon with other possible earthwork and structural elements o
develop a best value approach 1o complering the projecr.

PUBLIC INVOLVEMENT PROCESS

It 15 of paramounr importance that the community be heard and responded o during rhe development of rthis importanr
project. The McDowell Group is well known for their market based research, public meeting and projecr facilitarion services
and will join PND in the public involvement phase of the project. Our team is uniquely qualified 10 collect and synthesize
public inpur and stakeholder information needed to optimize the Lurak Dock design and development conceprs. MeDiowell
brings an in-depth understanding of economic drivers in Alaska and the Yukon. They have demonsrrated success capruring
needed information from industrial pore users and community members,

Stakeholder Interviews: Our team will conduct a sedes of interviews with stakeholders including community officials,
AMIIS, adjacent property owners and current and prospective dock users. We will seek input regarding business
opportunites and design implicatons for Latak Dock, More broadly, we will solicie insighrs on ways Taines can utilize irs
port infrastructure o facilirare economic development in the region and siate.

A apprm-‘ed by the Borough, key conracts will include representatives from the following:
» Major industey secrors including odl and gas, mining, forest products and sealood,

» Commercial shippers and AMHS,
e Alaska and Yukon government officials copaped with resource and economic development, transportation and

milirary affiires.




Community Outreach: The projecr ream will conduct 4 serics of
three public meerings o present the design conceprs and caprure
teedback needed o make refinements. We will coordinare in advance
with the Borough on meetng dares, dme, formar, location and public
notce, We will enhance public understanding of the options through
maps, preliminary designs and informational boards. Preseniations
and project images will also be available for the Borough's websire,

Our experienced  team will cnsure thar public meetngs are
professionally facilitated and reflect well on the project and rthe
Borough, We will enhance the value of our travel time and cost by
meeting with Hﬂrﬁugh staff, key communiry contaces and local media
as appropriate.

Public feedback gathered dunng the three meerings  will he
incorporared into the final design aliernative and projecr reporrs. The
final conceprual design will be presented to the Borough ar a fourth
public meetng, We will work with the Borough o determine the

MANAGEMENT STRATEGY KEY POINTS

LISTEN to the Borough and potential users to
thoroughly define the project parameters;

Produce only the highest QUALITY

Maintain open and direct lines of
COMMUNICATION with the Borough;

Document all professional and legal
RESPONSIBILITY to the Borough;

And fully SUPPORT the Botough in
recognizing that unforeseen ¢
may be requircd,

C']_}mnﬂj. ﬁ)rﬂ'lﬂt for this final mucrl‘ing_ |_T I:Dll].d L')ﬂ 1 work session h.;_'nyrr_'_cn Th{: ﬁssenlbly and the Ports ﬂﬂd Harljors iﬁid\'i.‘iﬂl'}-‘
Committee, o presenation incorporated into a Borough Assembly meenng, or a stand-alone public meeting,

FUNDING ASSISTANCE

As a former State Commissioner of DCCED and ATDEA board member, Susan Bell has extensive experience in idenrifving
prant and loan opportunities for cconomic development projects such as Lurak Dock.  Likewise, PND has assisred maty
Southeast communities wirh acquiring srate and federal granes for their port and harbor projects. Collecrively we have had
considerable success wirh the LS, Depariment of Commerce Feonomic Development Adminisrranon, Denali Commission,
Homeland Securiry, AIDEA and U5, Transportadon Invesrment Generating Economic Recovery (TIGER) grant program,
o name a few. We wish 1o share our past experiences with the Borough to assist in securing the funds necessary for
reconstructing this vital port infrastrucrare,

ENVIRONMENTAL PERMITS

Following selection of a preferred alrernative, PND will identify local, srate and federal permits required ro construct the
improvements along with any foreseeable environmental studies and porential mitigation measures thar may be necessary,
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mm sLale and F{'.d{'rﬂ 1{'gu].amr3 APCTCICS A% W t.|| s 1{1:..11 Buruugh {Jllli_l.dlh and u:lll prep:tre a list of L|‘|E pernmit "lPPll{-']ﬂUﬂﬁ-
requited and the expected tme frames for regulatory review and aurhorizadon,

FINAL RECOMMENDATIONS

Our team will prepare a written report summarnizing the concepts considered, public invelvement process, estimated costs,
permitting requirements, potential funding options and final alrernanve recommendanions ro carry forward to final design
and permirring.

PROPOSED SCHEDULE

Onur ream will work with the Borough o fit the public involvement process and complerion of this project in with other
scheduled communiry mectings. Assuming the Borough wishes 1o schedule each of the four public meerings a month apare,
we propose the following preliminary completion schedule subject 1o Borough review. We are fully capable of acceleraring
this schedule if so desired by the Borough and can be casily completed within half the time indicated if the meeting schedules
are compressed to two weeks apart. Similarly, we can extend the schedule if thar works berrer for the communiy.

Staff Availability by Quarter (% Time Available for New Work)

1. Contract Negotiations and NT1? 15 davs tollowing sclection

3. Prepare 3 Concept Design Options and Public Input Meeting No. 2 | 30 days following Task 2

5. Presenration of Preferred Alternative and Public Mig, No. 4 30 days following Task 4

PROPOSED BUDGET

PNID believes the Borough's stared hudger of $100,000-5130,000 i adequate to complete the scope of services outlined. We
sugpest vou contact our references o confirm PN1Y's abiliry o deliver on fime and on budget rime afrer time.

4. CAPCITY OF FIRM 10 POINTS

PND has ample professional and physical resources o provide the services under this contract within the proposed schedule
and we have the flexibility to accommaodare an accelerared schedule if necded by the Haines Borough, The dming for the
project could not be better for our team, While PND does have ongoing workload we are wrapping up our major design
commirmenrs and are scarching for additional work to keep our staff utilized ar efficient levels. Due ro recent dedines in
Mlaska's economy, PNTY has experienced a decrease in design contracts over the past vear. As a result, our currenr design
backlog and our one vear ourlook volume is lower than normal. PND is readily available for this project as can be seen

helow,

Stafl Availability by Quarter (% Time Awvailable for New Work)

Quarter 2, 2017

PNIYs resources include modern adminisirative systems and  communicarions cquipment, All ream members urilize
compatible programs and software to ensure the seamless interchange of information in any preferred format. Compurer
resources include Microsaft Office, AuraCAD, Civil 3D, Microseation, Auroturn, 31 Studio, Areviews and Arcinlo along
with numerous structural programs, We have inregrated stare-of-the-art Geographic Informadon Systems [GI5) technology
into our engineering and drafiing production to provide comprehensive digiral solunions. We can produce hard copy
products on virtally any media and any size.

T CONC




5. FIRM’S EXPERIENCLE WITH PUBLIC MEETINGS AND USER GROUPS

The REP indicates that a significant amount of public involvemenr is necessary throughout
the concept design process and PND is fullv supporive of rthis approach, We have included
the McDowell Group on our team specifically to enhance the public involvernent process.
Communiry satisfacrion with the development of this project can best he realized by
involving the public early in the process. This requires nor only listening to the needs
expressed at mectings but the expericnce and enchusiasm to present responsive solutdons char
function properly and srand the rest of dme. The scoping and concept development phase of
any project is often subject 1o public scruting however it is also the hest nme ro consider [§
design input since changes are less costly than when advanced further into the design process.
We often fnd thar local residenrs, facility users, operarors, lease tenants and stakeholders
have ideas or opinions that are exrremely beneficial 1o the design process and allowing people
ror be heard is the key to ensuring that the community is satisfied with the end producr,

PN and MeDowell have considerable experience with public invelvement meetngs throughour Sourheast Alaska and will
enthusiastically conducr public meetings, interface individually with stakeholders, field quesoons and address comments.
Public involvement is an ongoing process that evolves with the development stages through scoping and concepr design,
Duning the seoping phase PND will host a minimum of three public meetings soliciting public inpur on the three concepiual
designz. For each of these meetings we will prepare a presentanon and solicit public inpur on the developed oprions and their
associated costs. Informarional handours and commenr sheets will be provided ar cach public meeting allowing written npur
1oy be garhered ar the meering or ro be mailed in 1o the Borough, Notes will be raken ar each meeting 1o summarize verbal
commens and ideas from those not wishing to write them down and all comments will be summarized in a written brief m
the Borough following each meeting, Following the selecton of one of the three preliminaty concepts PND will develop a
final conceptual design incorporatng feedback from the public and the Borough. A final public meeting will be hosted for
the Borough Assembly to obrain addinonal fecdback on the final conceptual design.

leeping the public informed and invelved [rom the outser of the planning phases is critical 1o a smooth implemenrarion of
the design, PN and MeDowell will meet wich the laines Borough immediately opon award o finalize the scheduling of
meetings around affected community stakeholders, boards, commissions and assemblies,
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DICK SOMERVILLE, P.E. | VICE PRESIDENT ‘
Project Role: PND Principal-In-Charge - Waterfront Engineer

ERGINELERS, [N«

Mr. Somerville has 35 years of civil engineering and project management experience in Alaska. Tlis
background includes planning, permitting, site investigations, design, construction inspection and
contract administration for a variety of public and privare clients focusing on ports, harbors and
waterfronr projects.  Following five vears of employment with Alaska DOT&PT, Dick has worked
in the private sector since 1980 and joined PNIY in 1987, Mr Somerville is a principal of the firm
and the manager of PNIYs Junean Office, where he currently manages a staff ol 18 engineers and
rechmeians,

Mr. Somerville's enpincering experience has included planning, design and construction projects,
Projects have included large earthworks, erosion control, warer and sewer utility projects, dredging,
bridges, docks, cranes, moorage loats, boar aunch facilines, marine haulours, breasting dolphins,
reraining walls, sheet pile structures, harhor infrascriciure, roadways, parking, staging and work
vards. As a planning and design manager he has conducted public presenrations, developed needs
assessments, scoping studies, condidon assessmenrs, produced civil and marine faciling designs, technical specificarnons,
contract documents, permits and cost estmares on several hundred public and private projects in Alaska, including the
tollomwing:

EDUCATION SELECTED RELEVANT PROJECT EXPERIENCE

Lutak Dock Condition Assessment and Structural Analysis, Haines, AK. Principal-in-
Charge. Mr., Somerville was the principal-in-charge for the ficld condiion assessment, dive
inspection and forensic structural assessment o determine the probable remaining service life of
the Lutak Dock. PND documented the existing condirons of the dock, identitying deficiencies
REGISTRATION and determining the cause of the loss of il and sinkholes,  'The werk included a review of
protechnical conditions; usage and loading; and environmenial conditions, including warer surlace
clevarion and seismic parameters.  PND conchided that the bulkhead docs nor meet required

B.5. Civil Eagineering,
University of Alaska
Anchorage

Professional Civil
Fngineer: Alaska

HEd15 facrors of safery for normal operadng condinons and cannot withstand a desipn - level earthquake.
REFERENCES Port Chilkoot Cruise Ship Dock, Haines, AK, Principal-in-Charge/ Project Manager., Mr.

sometville was the principal-in-charge and project manager for owo recent projecrs ar the Haines
Port Chilkoor Cruse Ship Dock, The firse project developed a marine seawall, warerfronr uplands,
shore protecrion, staging, bus patking and circulanon, pedesirian seawalk, restroom, landscaping
and urlities.  Phase 2 included replacement of a rimber decked, steel pile supported access picr
Cilarianae Wallen, leading to an existing cruise ship dock previously designed by PND. “The 25 x 8007 pier included a
Petersburg Harbormaster | pew 125’ covered pedestrian access gangway leading to a large rransienr moorage float for day ronr
MTTE2A608 boat and ferry transportarion operations, .

Carl Ulchydl, PUE
C13] Poor Dieector,
DT ARG,02%4

Crreg Meissner, ; T . R A . :
":-;-';1}'111pc]l] H::'ll:nmms-'n-r Letnikof Cove Harbor Refurbishment, Haines, AK. Principal-in-Charge.  Mr, Somerville

0078473736 was the principal-in-charge for the recenr refurbishment of Letnikof Cove Harbor, Improverenrs
included a refurbished deck, clears and bullrails on and existing pipe floar; replacement of anchor
chaing, new gangway, gangway landing float, floar exrension and installaton of pile anodes. He
managed permirting, final design, bid phase scrvices along with contrace admimistradon and
COHISTIUCTION nspection,

Portage Cove Harbor Lxpansion, Haines, AK. Principal-in-Charge /Project Manager. Mr.
somerville is the principal-in-chatge and project manager under contract with the Haines Borough
for the Portage Cove Harbor Dxpansion project.  Improvements include a parrially peneteating
permeabile wave barricr, USACE rabble mound breakwarer armor rock, uplands parking and
staging, dredging, moorage floar piles and sewer outfall line relocarion,

Petersburg Bulkhead Loading Dock, Petersburg, AK. Principal-In-Charge. M1, Somerville is
the principal-in-charge of planning, permiting, design and conrrser admimstradon for 2 new heavy
load our dock in Perersburg, The project consists of an OPEN CELL SHEET PILE™ hulkhead,
steel and FIDPE fender piles, dredging and arca lighring,

Peteerbry Brefdbead
{gling Dhack




DICK SOMERVILLE, P.E. | Vice President Page 2

Portage Cove Moorage Reconstruction, Haines, AK. Principal-in-
Charge /Project Manager. Mr. Somerville was the project manager and
principal-in-charge of this muln-phased harbor projecr including both uplands
and marine facilides, Improvements consisted of replacing the existing moorage
8 svstemn with 27000 squate feet of new wreated tinber moorage floats, galvanized
Csreel piles, ATXA compliant gangways, boar prid rehabilitaiton, and g new
seaplane float, Modern clectrical, water services, and a dry fire line system were
i included. Services included planning, permitting, site investigations, design, cost
estimares, bid phase services, conmact administradon and full gme fabrication and construction inspection.

Haines Street Improvements, Haines, AK. Principal-in-
Charge/Project Manager. Mr, Somerville was the principal-in-
charpe and  project manager of this muld-phased  sureet
IMprovemenr prt}';.::f_'t ever a five year pedod thar completed in

2014, Work inclides pavemenr design, grading and drainape gss
improvements, curb and gutrer design, sidewalle designs, asphalr
paving, general landscaping, and storm drain systems for sixteen :
ciry streers, Services included scoping, site investgations, desipn, bid phase services, constructon adminisiration
and omsite iNspections services,

Petersburg Marine Terminal, Petersburg, Alaska, Principal in Charge.
M. Somerville was rhe principal in charge for the Perersburg Mardne 'Terminal,
He managed planning, conmcept design alternanves, cost esimaring, public
involvement, surveys, geotechnical investigations, environmental studies and
i perinits, design and  contract document  preparation along with contract
administration and construction inspecdon,  The work includes 3 acres of
' uplands, a sheer pile bulkhead dock, pile supported approach dock, hedraulic
cranes, deive down floar, transfer bridpe, Tage vessel moorage, dredging and
Lenelicial use of dredge spoils, water, sewer, power, Hghting, prading and drainage, all consrracred over three

COract P hases,

CB] Cruise Ship Berths, Juneau, AK., Principal-1n-
Charge. Mr. Somerville is the principal in charge of the
reconfipuration and construction of tao new offshore floating
pontoon decks in downtown Junean, The §54 million berths
8 accommodare two cruise ships up oro LI0OT i length,
 Designed  facilities include pile supporred approach docks,
- . : S floating  concrete  pontoons, drive dewn ransfer  bridges,
mooring and breasting dolphins and other udlitv infrastructure. The design includes large diameter steel piles
anchored into bedrock with warer depths over 1007, Me, Somerville is currently managing all planning, permiteing,
site investigations, final design, contract administrarion and construction inspecnon for the projecr.

Leinikof Cove Boarding Float, Haines, AK. Principal-in-Charge/Project
Manager. Mr. Somerville was the principal-in-charge and project manager for a
seasonal hoarding floar ar Lemikof Cove Boat Launch Ramp. The project
included msmallaron of @ sepmenral 8 x 240° long dmber boarding foat with
malvanized steel piles installed alongside an existing concrete boar launch ramp ar
Lemnikof Cove. Due to wave exposure at this site, the Hoat is intended for
seasonal usage onlv and 15 thus equipped with detachalile pile hoops and hinge |
connections to case assembly and disassemblv. Services incloded  planning,
permitting, design and construction phase services,
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Project Role: Principal Structural Engineer

D

ENGINEERS, TN,

EDUCATION

Ulniwersity of Washingron,
Ms,, Civil Engincering, 1988
Liniversity of Washingon,
1.5, Civil Engineering, 1985
Technical University of
Prenmark, Valle Scholar,
Sarine |"|'|g1'm;'-:~.1'i115, 1987

REGISTRATION
Protessiomal Ol Fangineer
WA ZORTZ, 19 A
FEROOT 1000 CA H47424,
1991; OR #14461, 1988; MT
F203484, 200115 1A
HPLLO3TITE, 2013; NY
HOO29M0-T, 213,

REFERENCES

Patrick Clatle, 360.705.7220,
WEDOT Tloating Bridge &
special Srocnures Diesipn

Foenr Woerle, 253 043 42010,
Faewit Bridye and Marine
(Hood Canal Floating Bridge,
Fasvern Half Poncoon Severing
Yalvsis)

Gary Diaves, 255,943 4200),

Foiewir Brichpre and Marine
MWanapum Dam Dermelicion)

Vavomar Maveans Wridae Necound
iy

Mr. Hugging has 2B years of construction-relared desipn experience holding the
posidons of Chief Engineer, Project Field Cingincer, and Estmator inoa full ranpe of
marine heavy-civil constructdon. s rechnical capabilides include design/ development
and derailed estimating of broad-scope engineeting systems, providing rechnical expertise
and construcrability review in design-build projecrs, and managing  muli-discipline
engneering. work. Mr. Huggins served as the Chief Engineer/Senior Construction
Lingincer and as an FEsumaror for General Construction Company from 1996 ro 2003,
Following a vear with Tacoma Narrows Construciors, he joined PNTD and cononues o
wotk with national and regional contractors to solve construction engineering problems
inherent while huilding complex matine and bridge srrucnures,

SELECTED RELEVANT PROJECT EXPERIENCE

Lutak Dwock Investigation, Haines, AK. Structural Engineer. Provided
structural assessment to determine the probable remaining service life of the Lurak
Desck, a closed-cell bulkhead structure in Haines, The 1,100-foot bulkhead was
desipned by the Us. Army Corp of Fngineers and constucted in 1933, Work
included a review of existing documentation for maintenance and repairs and a
report documenting the resules, Mr. Hugging led a srrucrural analysis comparing the
bulkhead srructure against the current industry srandard for the design of closed cell
bulkheads. The analysis included inrerock  tension, verdcal shear, hordzontal
shear/ tiloing, and liquefaction analysis,

PCCP OPEN CELL* Orleans, LA, Principal-in-
Charge. Providing engincering services to Stantee Consulting Services, Inc., for the
Permanent Canal Closure and Pumping (PCCP} project in New Orleans, a design-
build project for the LS Army Corps of Engineers. The projecr includes pump
stations, pares, and barrier walls at three canal sires. PRI is performing final desipn
and construction support for temporary cofferdams and permanent OPEN CELL
wall structures, Work also includes design coordinadon with the USACE, the
conrracor, and enginecring consulrants working on other pottons of the projecr,

Structures, New

United States Navy Ilybrid Pier. Value Engineer/Estimator. The U5, Navy is
currentdy developing a protoype floating Tyvbrid Pier ro replace fixed {acilities,
Working as a sub-consultant to U5, Cost, Mr. Huggins provided expertise and cosr
informarion for the 35% independent cost estimate, Work assipned o PND
required pricing and estimardng costs for the graving dock and sire work for
construction of the pier, insallanon of the seabed hard points o secure the
structure, and providing labor/man-hour history for construcoon of {loating
ponroon strucmres, Mr, Huggins was recommended ro rthe ULS Cost teamn by Navy
personnel familiar with his value engineering and estimaring work for srictures
constructed in Puger Sound.

Design  Review, Gulf IntraCoastal Constructors, New  Orleans,
LA. Structural /Construction Engineer. Led design review for Gulf IntraCoasral
Constructors Joint Venture for constuction of the Gulf Intracoasral Warerway
West Closure Complex, a $1 hillion flood protection faciliry, ‘This U5, Army Corps
of Dopincers (USACE) project included a navigable floodgate, pumping staton,
floodwalls, sliice gates, foreshore prorection, and earthen levee. Led 39 peer
reviews for structural design and constructon of the project, which was awarded
under an Eatly Conrracror Invelvement (ECI contract,  The ECI allowed the
contracrors to work closely with the USACT and design ream on plan revisions and
CONSTICHON sequendciilg to iinprove consrracrabiline and cost-savings.
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La Farge Northwest Plant Bulkhead Replacement, Duwamish Waterway, WA, Principal-in-Charge.
Prowided projecr managemene and strucrueal enpineering services for this break-bulk cement production facility
in Seattle, Washington. In early 2006, one of twenry classic circular sheer pile cells ar rhe bulkhead failed withour
warning, forcing restricted use of the facilite, PND utilized detailed soil structure analvses to determine the most
efficienr alternatve o replace and repair the damage coll. A new classic braced wall structure was constructed
that 1s/was composed of heavy zee-sheers, PNTY's SPIN FIN™ piles, and a heavy waler systrem. The offshore
crane beam was re-suppotted by driving new piles through large diameter cores.

Barnard Construction Company / Snoqualmie Falls Power House Reconstruction; Puget Sound Energy,
Snogualmie Falls, Washington. Principal-in-Charge. The existing Plant 1 and Plant 2 Power House and
associated intake and outler soruemre(s) are being upgraded ro obrain re-leensing under Federal Enetgy Regulatory
Commission rules,  Constuction engineering for this project indared with design of a strocnore o enable
dewatering of power house intake and ouvtlet structures, and o providde aclo cess for partial demoliion of the
existing weit structure. This was achieved using “supersak™ sand bag berms, with integration of the Porta-Dam®
modular cofferdam sysrem. Supplemenral rasks fellowed for design of an exeensive ripd cofferdam ro prorecr the
Plant 2 inrake concrere work during modest flood evenrs during winrer 20000-2011,

NESWCCD Bremerton Consolidation NAVBASE Kitsap at Bangor, Silverdale, WAP-364, Phase 1 FY05,
Value BEngineering Study, Value Engineering, A value enginecrning studyv was conducred by the Navy o reduce
the construction cost associated with moving the existing acoustc and general naval research facility on the south
side of Fox Island, ro the base ar Bangor. Mr, Huoggrins was requested by the Navy to paricipate in the VE study to
provide muanne constructon experience and  perspective, The suggrestons and  ideas penerated  resulred o
approximarcly 8230000 in savings, resulred  from realignmens of the approach pier ineo shallower warer,
eliminating “dog-leg” geometry, simplifying the strocmral framing plan, and rearanging the moeorng dolphin
structures, Alteratons to utility routing and streamlining mechanical and electrical chase wavs also reduced costs
symificantly and enhanced maintenance and repair of the systems. His recommendations were mcorporated into
the desipn-build documents issued to contractors,

Pier 13 Replacemeni, l]u:stign,-"lhli]d Project, United States Mavy, DBremerton, WA,  2000-
2002, Construction Engineer. Construction engineering for this project covered straightinrward and complex
forming/shoring of castin place concrete and pre/post proposal driving analysis of large dinmeter pre-srressed
concrete foundaron piles. Mr, Huggins complered the engineering package to cnable pre-castng Lage 30-foor x
25-foor uthdor sections for the exterior perimerer of the new pier. Scgment handling stresses, rgeing, casting
sequence, and heavv-lift spreader bars were designed 1o speed consrruction wip offsite casing  and
transporting/ setting the section at the new pier site,

Marine Structure Design-Build, U5, Navy and Coast Guard, 1999-2002. Construction Engineer,
Developed an engineering proposal and managed engineering for the first three-design build projects consiructed
in Pugetr Sound, All three proposals were successful and led to the construedon of a new Pier Facility for the Ceouase
Guard Smanen ar Neah Bay, complere replicement and reconstructon of pier stractuees and floaring strucrares ar
Keyport Naval Undersea Warfare Cenrer, and for the recently complered Home Pore Pier ar Naval Sranon Puger
Sound in Bremetton,

Caisson Construction Engineering, Tacoma Narrows Constructors, Gig Harbor, Washington, Constroetion
Engineer. While employed directly by the Tacoma Narrows joint venture, Mr, Huggins prepared the desipgn of a 60/
rall sacrificial steel cofferdam that dses from che top of the caisson cutting shoe, OF equal importance was a Z800 kip
capacity moveahle strue system used to brace the casson exrenor walls ar extreme deafr condidons prior o
touchdown on the seabed, He prepated derailed designs for subsea anchors, temporary False-hortom alternacves,
catsson anchor line artachments, and coordinated work with owtside design Hrms, His interaction with Parson
Transporradon Group in San Francisco enabled capid resolution of discrere design issues relatings to canrying high
temporary construction loadings from sea-bed anchor lines,
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Praject Role: Principal Structural Engineer

EMNGINEERS, [N

Mr. Johnson s a civil and structural engineer specializing in marine consrruction, design,
engineering, and administraron, He has 15 years of experence in various areas of the
engineering industry, inchiding engineering consuling and public works. 1is recenr
work includes project management, on-sire construcrion administration, marine faciliny
design, and uiility surveys. Specialized skills include siruciural analysis and design, weld
and pile driving inspection, and conrract administraton. e has worked on all aspects ol
. - engineering for airports, marine ports, harbors, marine faclines, bridges, roadways,
[ ' utilities, and remporary construction wotks projects. Mr, Johnzon’s recent projects have

I e . given him extensive working knowledge of applicable design and consrrucrion codes,

i ; including ASCE, USACE Engincering Manuals, AASHTO, ACT, AWS, and AL

EDUCATION
B.5. Civil ingineering,

SELECTED RELEVANT PROJECT EXPERIENCE

Dockyard Land Reclamation Bulkhead, Ireland Island, Bermuda. Project
Manager, Principal Structural Engineer, Leading project ream in providing
tinal desipn and construction support for a new OPEN CELL SHEET PILE™
bulkhead ar the Bermuda Royal Navy Dockyvard, The 1,345-foor-long bulkhead
will form rwo of the four sides of the new nine-acre reclamation area along with
an existing concrete gravity hreakwarer. The new bulkhead is up to 45 feer tall.
He provided a value cngineering analysis and realized a substandal cost savings
tor the Owner utlizing the OPEN CELL SHEET PILE design and a reduction
of steel up ro 40%. Based on this analysis, the Owner derermined that this was
the preferred alrernative 1o the original combiwall design. Mr. Johnson provided
final design and construcdon support through-our the project. ‘The land
reclamation area supported by the bulkhead will serve as the specraror and race
team upland area for the 2017 America’s Cup Sailing Race in Bermuda.

University of Washingron,
]

MLS., Cival Engineering,
Sranford Universicy, 2004

REGISTRATION

Uil Fingineer: Washington,
2006 Tanestana, 2015
Sreactural Frgnineer:
WoashingLon, 2005

REFERENCES

Rl Mulling, GO 587 8400,
Sraarec Consulring Scrvices
(PCCPE QPEN CELLLL

| 1 . agans | . ~ & * "
Structures) Long Beach Tsunami Sate Haven Berm, Long Beach, WA. Principal-in-

Avie] Smith, 360.642.4421, City Charge, Principal Structural Engineer. Providing cngincering services for this

of Long Beach, WA (Long
Beach Taunami mafe Haven
Berim)

Shawn Watt, 617 HULOGIN,

Castunan Dredpng and Marine

Comtracting Co, LLC
(Daockvard Land Reclamation
Fulkhead:

Fackpeard Laand Rociamecivvn
Bl heord

exrreme environmental structute with the Cirv of Long Beach, WA, The berm is
desipned ro protect the Long Beach commumiry during and after 2 large
magnitude Cascadia Subduction Zeme earthquake off the coast of Washingron,
Therefore, the Usunami Berm must withstand both che inirial seismic event, then
in a rmarter of minures after the shaking subsides, resist the forces from a 15-fooe
raunami rraveling 26 feet per second. The verdeal evacuation berm is the first of
irs-kind structure in Notth America; once completed this will be a landmark
struciure able to supporr more than 850 people for approximarely 12 hours,

PCCP OPEN CELL™ Structures, New Orleans, LA, Discipline Design
Lead/Resident Engineer. Led engincering services provided to Stantec
Consulung Services, Inc., for rhe Permanent Canal Closure and Pumping (PCCE)
project in New Orleans, a design-build project for the U5 Army Corps of
Lngineers. The overall project included pump stanons, gates, and barrier walls ar
three canal sites, Mr. Johnson manapged desipn and construction support for
temporary cofferdams and permanent OPEN CELL wall strucmires vsed for
flood conrrol. He also provided design coordinadon with the USACE, the
contractor, and design consultants working on other portions of the projecr.
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LaFarge MNorthwest Plant Bulkhead Replacement, Duowamish Waterway, WA, Project Manager,
Structural Designer. Provided rjesigu project management and strucrural engineering services for this break
bulk cement production facility in Seartle, Washingron, One of twenty closed, circular sheet pile cells failed,
restricting use of the facility, Udlizing PNI's SPIN [INTM pile tips, 4 new braced wall seructure composed of
heavy z-sheers, and brace piles with a heavy waler system was constructed, The offshore concrere crane heam
was re-supporfed by driving new piles through large diameter cores, and extending the cap atop the brace piles
under the existing concrere crane beam, Mr, Johnson worked with PNDYS projece team to provide pile driving
inspection, and nspection oversight during welding and stecl assembly of the heavy caps and attachiments,

Port of Junean Cruise Ship Berths, Juneau, AK. Project Engineer. Provided structural design and analysis {or
the Port of Juneau’s new downtown cruise ship facility {currently in construcrion), The cruise ship faciliry will have
o large ship berths comprised of large concrete Hoaling pontoons, berthing and mooring dolphins, and ransfer
hidges for passenger and vehicle access,

Manaimo Cruise Terminal, Nanaimo, B.C., Canada. Project Manager. Mr. |ohnson coordinarcd the
structiral design effort for the ponroon mooring dolphins, 130-foot vehicle wansfer bridge, and 120-foot-long
gangway at the cruise terminal. Also assembled the performance specificadon for the 350-foot by 3-loot
floating conerete pontoon dock and the incorporated mooring system. In addidon, Mr. Johnson provided
construcdon administration and fabricaton oversight of the pontoon, fransfor bridge, gangaay, and dolphins,

Ocean Gate Multimodal Terminal, Portland, ME. Structural Designer / Construction Administrator,
Phased improvements to this 16-acre site inchaded an inregrated marine rerminal and rransportadon facilicy char
mncorporated the infrastructure needs of cruise ships, as well as internarional ferry service, local ferry service, high
speed ferry service, public and private vessel berthing, and public access. Mr, Johnson provided design for new
ferry 1_u:rrh111g faciliries thar included a hydraulically operated wansler bridge and fendering sysiem. Work also
included design and consrrmcron support for the L200-foor Ocean Gateway Pier 11 and ferry terminal building
dock,

Kitimat Work Tresue, Kitimar, BC, Canada. Project Engineer. Provided design for dolphins and carwalks for
the Barge Facility for Allnorch Consultants Led in a design-build project with Ruskin Construction. The design
includes six breasnng and moonng dolphins with assocared carwalks and access stairs from the wresile. The temporary
ttestle strociure will be used for loading barpes for ocean disposal of dirt during conscruction of the Kidmar LNG
Esport Terminal project in cenrral Brifish Columbia,

Ketchikan Port Berth 1T Reconfiguration, Ketchikan, AK. Project Engineer. Mr. Johnson provided the ciry
of Ketchikan with construcnon admimsrrarion, on-siee inspection, and consouction engineering for the port
reconfiguraton project doring preconstrucrion and construcrion phases of the projecr. Also coordinared m-water
somnd moniroring effores during pile driving, Addivonally, performed the strucnral analysis for the 175-ron deep-
warct mooring dolphins for the city’s cruize ship terminal,

A] Cruise Ship Dock, Juneau, AK. Structural Designer/Construction Inspector. Mr, Johnson provided
structral desipn and  construcdon inspection for A} Dock, a design/build  projecr with ACC Hurlen
Construction of Seartle, PN performed desipn services for the facility, which provides berthing for 1,100-foot
cruise ships,

Railroad Dock South Berth Extension, Skagway, AK. Structural Designer, Mr, Johnson provided fabsication
and constructon inspection of a 210-foor dock extension. Worked on-siee through 5 months of construction to
verfy constructon conformance to the original projecr design and specificanons. Inspecred 54 steel piles driven
with both vibratory and impact hammers and also tested welding, concrere casting, and rock anchor insrallation,
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Project Role: Geotechnical Engincer

ENGINEERS, [N

Mr. [lalcomb has ten years of geotechnical, cold regions, and srmicrural engineering

EDUCATION

1hwcroral Sradene, Kansas Stace
Lmiversity, Ongrring

Ms, Civil Bngincering,
Liniversity of Alasha
vnchorage, 2000

Cirad Certificate, Earthguake
Fngineenng, University of
Maska Anchorage, 2010
BoA, Civil Ergnneering,
LCniversity of Alaska
Anchorage, 2008

REGISTRATION

Chvil Frgrineer, Alaska #1243,
2011

Cientechnical ngineer,
Californm F3T2, 20005

REFERENCES

[awier Fenwe, Exsonbdotal,
B32.374.6288

Lana |Hayvek, Contech

Farygrineered Solutions,
Q07 2237348

Leonard Barger, Marive Village
of Podnt | lope, 907 3682330

Shatter Havior lpravesenis

cxperience through both professional and academic work. He has performed a multirude of
geotechnical explorations using a variery of rechniques from test pits to macro-coring
including standard penctration and cone penetration tests,
shallow and deep foundanions in ddeal and adverse condifions inchade liquefiable and
expansive soils. He has extensive expericnce in Southeast Alaska, having performed resning
for projects in Iaines, Juncau, and Prince of Wales Island. He has had a grear deal of
caperience o slope srabilie and  geotechnical earthguake cngineenng and retainitg
srructures. He s very familiar with codes, repuladons and design guides from AASITTO),
ASTM, AREMA, ARL IBC, NDS, ATSC, ACTL NAVIAC, NI, LFC, FHW A and ASCT.

He has experence designing

SELECTED RELEVANT PROJECT EXPERIENCE

Portage Cove Investigation and  Alternates  Analysis, IHaines, AK,
Geotechnical Engineer. My, Halcomb provided field support during  the
offshore georechnical investigation of South Porrage Cove in Haines, AR Further
work included laboratory wsting and engineenng for the gentechnical report from
the exploraton. He provided addinonal analvsis to an alternadves report 1o
determine the best choice of engineering  infrastructure for the proposed
developmenr. The additonal analysis included unlizing 2T finire element program
Plaxis ro maodel the constroction and analyze the stability of the proposed rubble
mound breakwater 1o provide inpur for the Alrernates Analysis comparing various
marine solutions 1o the rubble mound breakwarer,

Juneau Cruise Ship Dock, Juneau, AK. Geotechnical Engineer. Mr, Halcomb
aided in rhe field exploration support of major offshore exploration for the
proposed Juneau Cruise Ship dock expansion. Mr, Halcomb supervised the nighr
exploration which consisted of offshore dnlling technigques and srandard splir-
spoon satnpling undl bedrock was encountered. Drilling then changed o rock
coring. to obrain addirional samples of bedrock, Additional analysis inchided
stismie studics and relared hazards of the Juneau area and desipn parameters for a
variery of foundadons inwo bedrock including rock sockers and pin-piles. 1le
provided the geotechnical recommendanons for the geotechnical reporr and
prrovided analysls on liquefaction, lareral spreading, pile loundation and rock
socket design,

Statter Harbor Improvements, Juneau, AK. Geotechnical Engineer. Mr.
Halcomb assisted in the on and offshore geotechnical invesdpadon for the
statter [Larbor Improvement upgrades in Juneau, AK. Work included aiding in the
ticld exploranion followed by overseeing advanced soils resting and writing «
geotechnical  report with  recommendations  for buwlding a  emporary and
permanent embankment over sofr, highly compressible clays, Desipn was
completed  following  the  geotechnical  report’s  tecomanendadon  thar  the
embankmenrs be built moa drained stare including the use of wick drains,
Construcrion is currently underway with an exrensive monitoring plan including
settlemnent plates, piezometers, and inclinomerer casing.

Chignik Small Boat Harbor, Chignik Bay, AK. Geotechnical Engineer, Mr.
Halcomlb led the offshore exploration program in the small boar harthor in
Chignik, AK. Work included borehole location using GPS technology including
movement of anchorage system for the barge. Dxploradon unlized the standard
penerration test 1o assess the subsurface condinons and obtain soil sarmples,
Analysis included development of subsurface profiles for the north and south end
o the harbor and soal strengrh design parameters for the furuee floats.
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Unalaska Marine Center Geotechnical Investigation, Unalaska, AK., Geotechnical Engineer. Mr.
Halcomb oversaw the on- and offshore diilling operaton of nine boreholes for this geotechnical investugation.
Work included field logistcs and soil sampling o obrain srrengrh characteristics and bedrock elevardons o
support the desipn of a new dock in Unalaska.

Robert Storrs Small Boat Harbor Center Geotechnical Investigation, Unalaska, AK., Geotechnical
Engineer. Mr, Halcomh oversaw the offshore drilling operation of seven boreholes for this geotechnical
investigation. Work including field logisrics and so1l sampling ro obtain srrengrh characreristics and bedrock
clevations to suppott the design of new Hoat piles for the existing small boat harbor.

Kodiak Pier 3 Replacement Project, Kodiak, AK. Geotechnical Engineer. Mr. Halcomb oversaw the ficld
geotechnical invesdparion for the on- and offshote exploration for Kodiak Pier 3 Replacement. He oversaw rthe
laboratory testing of the recovered soil and rock samples and wrote a geotechnical data report. From that report
he performed a dock alternarives analysis comparing a sheer pile dock ro 2 pile supporred dock. This alternadves
analysis found a pile supported dock 1o be the best choice and the design proceeded from there. He further
provided peorechnical support, analysis, and recommendations for the complete design of kodial Pier 3
Replacement, He has further provided constructon suppott,

Anton Larsen Bay Floats Replacement, Kodiak, AK. Geotechnical/Marine Engineer. Mr, Halcomb
oversaw the field georechnical invesdgadon for the offshore exploradon for Anton Larsen Bay Floats, He further
provided geotechnical supporr, analysis, and recommendanions for the complere desipn of new floats and tloat
piles,

081 Marine Terminal, Unalaska, AK. Geotechnical/Marine Engineer. Mr. [alcomb is currently leading the
greotechnical efforts for a new dock for Kanik at the O51 Marine Terminal in Unalaska, AR Fle provided guidance
foor the pile probing and derived data to determine =oil strength properries. Bedrock elevanons were mapped and
the orginal design was modified o account for shallow bedrock. He performed internal and external plobal
stability for rwo single, OPEN CELL SHEET PILE™ abutments, evaluated pile capacity for compressive and
rensile loads, provided rock anchor design for the dolphin piles where needed, and performed the redesign of the
cantlever retmning wall inte an anchored bulkhead with deadiman,

Engincering Excavation and Shoring Plans, Anchorage, AK. Geotechnical/Structural Engineer. Mr,
Halcaomb has assisted numerous contractors and designers with developing and implementing excavaton and
shoring plans throughowt Alaska, Environmenrs of work have ranged from the North Slope o over channels,
Developed plans have followed OSHA and orher agencies”/organizanons’ guidelines for construction, stabilicy,
operarion, and maintenance,

Mome Snake River Structural Foundation, Anchorage, AK, Geotechnical Engineer. Mro Falcomb
contibured ro analysis and report of a new foundation for a new bridge over the Snake River in Nome, Alaska.
Analvsis included pile capacity following AASITTO LRFD Manual for piles driven into rock and rock sockets.
Lateral analvsis of pile foundarions uthzing pv cueves was also performed,

Laboratory and Field Testing, Anchorage, AK. Geotechnical Engineer. Mr, Flalcomlb has performed many
laboratory tests following ASTM and AASHTO as needed on borh frozen and unfroeen soil samples. Busic
indexing resring includes moisture content, specific gravity, sieve and hydrometer, Arterbergs, procror, and field
densiry using horh a nuclear density pauge and rubber balloon device, Secondary testing includes direct shear, ri-
axial, and unconfined compression. Additienal rests include undt welght from beld sampling and thaw strain
testing on frozen samples, Field resring has included dynamic cone pencrromerer for CBR, percolatgon resting,
pile driving analysis (PDYA), vane shear testing, ground temperanare readings, and serlemenr plare moniroring and
dara reduction.
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MAYNARD TAYLOR, PLS| Senior Land Surveyor
Project Role: Survey Chief

ENGINEERS, TN,

Mr, Taylor has more than 40 years of surveving experience starewide, encompassing project
manggement; larpe mapping projects; design surveys; boundary surveys; Alaska Tideland
surveys; hydrographic, ]‘thng'mlmnutIic conrrol, subdivision, and as-built surveys. TTe has
experience in U5, Surveys for the Burean of Land Management, DOTE&PE highway
construction surveys and construcrion inspecton, He has a working knowledge of the newest
sutvey technology, inclading clectronic Theodolites with dara collecrors; GPS systems; deprh
sounders thar allow posidoning interface to be downloaded with depths via data collector; and
the latest CAD software. Tle has considerable experience on the southeast, having performed
projects in Juneau, Kerchikan, Petersburg, Sitka, Skagway, Akun Island, and Prince of Wales
[sland. Tle has served as either lead survevor or parey chict on all PND survey projects since
joitngr the firm in January 1994,
EDUCATION SELECTED RELEVANT PROJECT EXPERIENCE
[.5., Poliical Science, Shoemaker Harbor, Wrangell, AK, Lead Survevor/Survey Coordinator, My,
Hrasepsity ol Dby Sal-Lare Tavlor led bathymerry and upland survey for the Ciry of Wrangell in supp {
g 175 aylor ymetry and upland survey e Ciry ang support o
Pt Paceniusie Srukias maring 11{:;;,1'21_1!313. I.C{Cuted ERIStLg rc:rrur{tﬁ. \J.-'!T!‘Il.ﬂ T|'I[:‘. ha;'bo{' _und performed
bathymetry outzide of the breakwarer for use in designing an addidonal brealowarer
and for dredging of a pordon of the harbor basin in order to expand rhe facilinies
REGISTRATION with additional floars. This projecr also entailed upland suevey of the parking area

Professional Land Survevar, tor re-grading, purting in srorm drainage, and paving,
Alasks #7624, 1958

Survey Technolopy, Anchorage

Ketchikan Port Berth Expansion, Ketchikan, AK. Survey Lead, Mz, Taylor led
REFEREMNCES all survey including extensive hydrographic survevs and single-beam bathymerry
Jueky Thonsgherty, Knik Arm survey of the harbor arca. Onshore surveys included a design survey of nmmoediare
Crossing Project, D07.269.667% | ¢ymyepyres along the shoreline. Dhesign survey included horizontal and vertical
Gerald Jennings, Alaska DNR | neation of existing upland stmemires (buildings, parking lots, docks, marinas, floats,
Phivision of Land Cadaseeal i . . e 3 T L a 3
e DT I60. HE1 L{m.db., curhs, marrers, sidewalks, a runnel and un]mc.k.;‘ as well as utility as-builts.

b Using rhis dara, a base map was developed for use in design for upgrading and
expanding warerfront Facilities,

Maze Van Dongen, Por
Direcoor, Port Mac kensie,
Maramaska-Sositna Borough,
T T40.7414

Thomas Basin Retaining Wall, Ketchikan, AK. Lead Surveyor/Survey
Coordinator. Mr. "l'aylor led bathymetry tor the City and Borongh of Keichikan
along the face of the exisung sheet pile retaining wall, which is failing, 10 determine
depth in support of PNIYs design of a replacement sheer pile wall, This project also
entailed uplands survey for parking upgrades designed by PN,

Hole in the Wall, Ketchilkun, AK. Lead Surve}-urfSur\-c}- Coordinator, by,
Taylor led bathymerry and uplands survey in support of plans ro upgrade the marina.

Adptan Aot Horveenatt Rangp Angoon Barge Landing, Angoon, AK. Lead Survevor/Survey Coordinator,

Mr, Tavlor led design survers, as-builr surveys of the existing dock and facilities, and
bathyimetry survey in support of a project 10 upgrade the barpre landing ramp.

Adak Small Boat Harbor Extension, Adak, AK. Lead Survevor, Mr. Taylor led
all survey including bathymerric and upland topographic survey for this project
wherein PND designed a 535-foor sheey ]'rjle dock, dredging, 37,0001 square feet of
flos, travel lifr, addinional dredging and breakwarer construction.

Dillingham Cold Storage All-Tide Dock Upgrade, Dillingham, AK. Survey
Lead. Mz Taylor led ropographic and bathymetrdic survey services in support of
design of the construction of a 36 million dock facility for the Ciey of Dillingham.
PND performed final design of the facliy, survey, geotechnical engincering,
construction administration, and inspection.

Huoswer Novad! Bagt Wariar




MAYNARD TAYLOR, PLS | Lead Surveyor Page 2

Kodiak Shakmanol Cove Bathymetry, Near Kodiak, AK. Survey Lead. My Layler led a hydeographic survey
and creation of a base map ro awl in the design of & emporary barge dock, permanent bulkhead dock and o locare
deep water channels for entering and exiting the Cove and the permitdng process. A Record of Survey defining the
Mean Fhgh Warer Line prior to any construction was completed to insure the accurare locadon of the dividing line
berween uplinds and submerged lands.

ARRC Seward Dock and Freight Terminal, Seward, AK. Survey Lead. Mr. Taylor performed bathymerric and
upland topographic survey tor the design of the sheet pile dock and terminal,

City of Whittier Small Boat Harbor Improvements Survey, Whittier, AK, Survey Lead, Mr, Taylor led all
survey including hydrographic and uplands design survey. Included bathymetry data collected within the harbor and
exrending ourside of the breakwarer, An exrensive design survey was conducted around the entive harbor, including
the locardon of the buildings, parking lors, docks, roads, curbs, gporrers, sidewalks, wnlines, anderground unlicy
locates, and as-built of all storm/sewer manhales, A comprehensive hase map was then developed for use in the
design of the Small Boat Harbor Upgrade,

Kloosterboer Dutch Harbor Marine Terminal, Dutch Harbor, AK. Survey Lead. Mr Tavlor performed a
harhvmerrie survey, as-buile and boundary survey, property re-plat and lease area legal descriprions; and Alaska 'Tide
Land Survey lease for this 75 million sheet pile dock facility designed by NI Fagineers that included uplands
development.

Hoonah Harbor Launch Ramp Hydrographic Survey, Hoonah, AK. Survey Lead. Mr. Tavlor oversaw the
hvdrographic survey of the arca, as well as an apland ropographic survey, Cace was raken ro ensare an overlap of
data berseen the uplands and bathvmenv. A base map was produced from rthis dara thar was used during the
permirting and design phase.

Bokan Mountain Mine Bathymetry, Prince of Wales Island, AK, Lead Surveyor/Survey Coordinator, Mr,
Tayler led the bathvmetrc/ hvdropraphic survey eperatdons in suppore of development of pore facilides for the
Bokan Mountin mine project.

Akutan Airport, Akun Island, AK. Lead Surveyor/Survey Coordinator. Mr, Taylor was lead survevor,
providing topographical survey for this project. Work included obraining survey dara tor the airpore area and the
primary and secondary sites for a hovercraft landing ramp and storage facility and survey of the seaplane base that
wits orginally designed by PND. All surveys were performed on difficule terrain in o remote area thar required
sgrificant planning and preparation.

Homer Small Boat Harbor Upgrade, Homer, AR, Lead Surveyor/Survey Coordinator. Mr. Tavlor provided
horizontal and vertical control, control raverse, as-builts of utlities, wpographic survey in the area of the proposed
Homer Spit weail, as well as bachvmetric survey in support if this small boat harhor upgrade project,

Anton Larson Bay, Kodiak, AK. Lead Surveyor/Survey Coordinator. PND provided surveving services o
evaluare floar replacement oprdons for the Anton Larsen Bay Public Floar Replacement Projecn, A base map was
prepared using 1-foor contours showing hoth the upland and bathymerne topographic feanwes. The existing Anton
Larsen Bay floar was observed to be very near the end of its useful life and in need of woral replacement,

Skagway Hatbor Improvements, Phase II, Skagway, AK. Lead Survevor/Survey Coordinator. Mr.
Taylor led complere uplands topographic and offshore bathymersic sueveys for design of Phase 11 harhor
improvements, Surveys were performed for a reconfigured hoar launch faciliry, harbor basin expansion, new
mootage {loats, sheer pile bulkhead, drive down float and pedestrian promenade along the waterfront. Uplands
surrounding the harbor were also surveved to rransiton marine transportation mprovements nto the adjacenr
streets and wallways,

Skagway Small Boat Harbor Seawalk and Uplands Survey, Skagway, AK., Lead Survevor/Survey
Coordinator. Mr, Tavlor led preconstructon survey for the City of Skagway, Work included production of «
topographic survey base map of the area

Skagway Railroad Dock Expansion, Skagway, AK. Lead Surveyor/Survey Coordinator, Mr Tavlor led
Alaska Tideland Survey for che Railroad Dock expansion project,

NJID!
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SUSAN BELL | MCDOWELL GROUP PRINCIPAL MchLJ 1

Project Role: Public Involvement GROUP

Principal Susan Bell brings to this projecr relevant extensive experence inchiding public
outreach and involvement, infrastrucrure development, and marker analysis. She has been
with MeDowell Group 10 years and has worked closely wirh PN on a number of puart
and warcrfront projects,

Susan’s public involvement experience includes coordinating household  surveys and
meetings with the public, tribal povernmenrs, local governments, and ANCSA COrPOratons
for the Northern Panhandle Transportation Plan and Sitka Access EIS Scoping. She
coordinated public meenings during the scoping phase and final round of public meerings
for the Junecau Access Supplemental EIS. Susan led McDowell Group’s efforrs on
stakeholder and public involvement for the funeau Long Range Warerfione Plan, the Downtown funeau
Tourism Transportation Study. and the North Douglas Crossing Public Involvement Srudy.

she had a lead role in MeDowell Group’s recent port development projects for Nome and Valdez. Both projects
required an analysis of the regional muld-modal rransportanon system and economic facrors affecting the pott,
she managed the Prince Rupert Cruise Industry Infrastructure Assessment and Gap Analysis and a muln
faceted project for Richardson Highway communities which included an inventory of tourism and recreadonal
assets, matket development straregies, and identification of infrasrrucnire needed along the corridor ro maximize
econotic activiry and cmployment,

susan developed the Business and Marketing Plan for SEAtrails, a repgional nerwork dedicared o enhancing
transpottatdon, economic development, and quality of life in Sourheast Alaska by developing and promoring the
Alaska Marine Highway and recreation, The projecr included compilation of transportarion statisrics and market
analysis, site wisits 1o 11 communities, and more than 60 interviews with public agencies, local businesses, trail
advocacy groups, and community leaders.

she recently rejoined McDowell Group after serving as Commissioner of the Alaska Deparrmenr of Commerce,
Community, and Economic Developmenr. Her  prionry inidatives  included enhancing  ranspormation
infrastructure, developing natural resources, and increasing Alaska’s visibility in the national and international
matketplace, She seeved as a direcror for the Alaska Railroad Corporanon, Alaska Incdusirial Dievelopmenr and
Export Authoriry, Alaska Gasline Development Corporadon, and as Denah Commission State Co-Chair,

Her private secror experience includes Goldbelt Vice President, where was responsible for nuinerous business
venrures including marine and bus wansportadon, Mo Roherrs Tramway, and several advenmure rour COmpanies,
As a regional manager for Princess Tours, she managed motorcoach and port operations in several Alaska
locations,

A Rfclong Alazskan and former Haines resident, Susan is a University of Alaska Leadership Fellows Program
mentor, a boatd member for Sealaska’s Haa Aani Community Development Fund, and an Alaska Airlines
advisory board member. She is a University of Alaska Southeast graduare.

Education
A, Liberal Arts

References
Diane Kinney, Ports & Harbor Direcror Ciry of Valdez, 907-835-4564

Latry Gaffaney, Huna Torem President & CEO, WH7-523-3671
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BEN]JAMIN C. HAIGHT | PRINCIPAL ELECTRICAL ENGINEER

Project Role: Electrical Design Concepts

INEUL TIMI
ELETL RIGCAI
EMGINEERS

Role in Project: Benjamin €. Haighr, PTE, will lead the project electrical tearn, He will guide the HAL siaff
effort, providing them with technical guidance and Facilitare quality assurance.

Relevant Experience: Mt Haight founded Haight & Associates originally in 1980 as BC Haighr, Consulring
Engineers, He has over 42 years of electrical engineering experience, and has been practicing in Alaska since
1975, As the principal of the firm, he provides rechnical guidance o his statf and clienes, oversees guality
assurance of all project work, ensures compliance with contract requirements, and mainrains vigilance of
projecr and work schedules, Mr, Taight participates in the design and construction of electrical systems For
harbors, docks and marmas, with [‘Xpl’.'ﬁt‘l‘ltr_‘ cxtending for most of his career. The projects have involved
lighting, power distribution, security cameras, metering, grounding, and various shore power configurations.
RELEVANT PROJECTS

Port Chilkoot Dock, Haines, AK. This dock was recently renovated and provided with new electrical systems, The systems
include 1LED lighting, power disriburion, shore power for the small charter boat float, and power for miscellaneous
equipment. Contact: Brian Lenske, Pubiic Facilities Director, 1laines Boroagh, 907 766-2231 228, blemcke(ebatnes.ak. s

South Franklin Cruise Ship Dock Shore-Power, Several projecrs ar this faciliey include the onpdnal construction of the dock
with power service and distribution, lighting, and capstans, subsequently, the dock was upgraded wirh bus parking arca
lighring; and cruise ship shore power. The lighting incorporated flood lights using marine grade fixoures and high pressure
sodium lamps, The shore power system involved a festooning system with several hard usage, 15 KV cables supplying power
to the ships, as well as the wiility service ro and on the dock. Mr. Haight was instrumental in the design; and provided
construction services for all of the projecis, Caniaeds Kby Day, Dviveetar of Shore Operations, Princesr Cradses & Tyaern, $07 4633800,
ey (Tl prnice sy com

Ketchikan Berth 11 Provided all new powet distribution and lighting for the new Berth 111 floating dock, a transient dock,
the Casey Moran Harbor, a promenade, a visitor center and reswoom facility, and bus shelier. Ketchikan recently contracted
construction of facilides ro increase and improve their cruise ship capacity, security, and mooring capability, The faciliies
include renovacion of the current Berrh 11 dock for berrer access and securiry, insealludon of the Berth 111 floadng dock,
installation of Transient floating dock, replacement of the Casey Moran Harbor to facilitare the aew floanng docks, the
construction of a pedestrian promenade around the Casey Moran Harbor, and the construction of a visitor cenrer with public
restrooms & passenger shelrer. The electrical systems included new service and distribution of 4580 and 208 volr power, larpe
vessel shore-rie power on the Berth TIT dock, vessel shore-tie power in the Casey Moran Harbor, lighting throughout, and
building systems. Contart: Dar Berg, Harbormearter, Ketehikan, 907 228-5632, dant{alcity. ketchikan ak.ui

Statter Harbor Fuel Float, A new fuel dock was insralled ar the end of new main floars ar this harbor witch fuel dispensing
facilidies. The project included the elecrrical power for the lighring and otfice on the foar as well as controls for the pumps ac
the bulk fucl ranks on shore, The controls involved data radio communicarions berween the fuel Hoar office and the pumgps,
The installation of fucl pipes in the harbor floats was cootdinated with the electrical cables in conformity with the National
Electrical Code, Comtact: Jém Beckbam, 1P Operationn, Petro Maripe, 20722437190

References

Kirk Miller, PTL, Alaska Dept. of Transportavon/Public Facilines, 907—465- 1215
Jim Beckham, VP Operarons, Seward Petro Marine Bulk Plany, 907-224-3190
Steve Cotporon, Kerchikan Porrs & Harbors Director, 07-228-5632

Carl Uchydl, Port Director, City & Borough of Juncan, 907 -586-0292

Education & Registration
BS Electrical Engineering, Washingron State Universiry, Pullman Washington, 1972
Prodessional Electrical Engineer, State of Alaslka, FEASN, 1979

Affiliations

Natonal Society of Professional Fngineers Mssociation of Energy Engineers
Tnstitute of Elecerical Electronic Engimneers Adreralt Owners & Pilots Associaton
Muminating Cngineers Society Mational Fire Proreenion Associaton
Matonal Sociery of Architecrural Rngdneers LIS Green Building Council

Mlaska Associadon of Harbarmasrers and Port Admingstoarors
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Our CLIENT'S COMMENTS

“This has been an extremely lov-cost dock for us, first in
consruciion costs as wefl as in maintenanee costs™
- Warrenton Fiber Company

“PND has proven to be a dedicated ream parther and a trie
steward of the emvivorment. 1 believe that as word spreads, more
emvironmental projects will see the benefits of the OPEN CELL
SHEET PILE™ WiB for conigining wastes in place as an
alternative to risky excevation, transportation, and disposal
effores. I kmow they will have a good partner in PND on these
prajects. " - AMEC Foster Wheeler

“The City of Nome now has three OPEN CELL bulkheads in its
pori system. These siruciures arve exposed to the open ocean
emvironment where waves can reach 14 feer and sea ice can be

5 feet thick! After 10 vears of such exposure, the OPEN CELL
buikheads ave performing well." - City of Nome

"PND was able to provide us with a unigue solution for our new
Sowth Harbor that was both economical and effortless 1o
constriet. Thanks to PND and their crearive design, the Port is
ready fo serve our region’s growth for the next 50 years, "

- Amenca's Central Port

“Cheniere is very pleased with the engineering effort provided to
us v PND Engineers during the development of owr ING
rerminal at Sabine Pass. The OPEN CELL bullhead helped us
sofve a challenging shoreline slope stability issite providing a
very economfoal sofution. ' - Cheniere Energ!,*

“The OPEN CELL dock design provides an uncomplicated
structure which saved considerable cost over the alternarive
tied-back cantifever wall svstem. The OPEN CELL dock is being
wsed to load-out very heavy loads, 600-ton bridge segments, using
a 545-ton earrier for the new East Span of Oaklond Bay Bridee
Shyway in Calffornia. " - Kiewit/FCI/Manson (KFM)

“The structure has requived no sienjficant maienance - even
with owr heavy use. Our pile driving crew had e previows OPEN
CELL [construction] experience - constriiction was completed
sticcessfidly without significant problems. " - KFM

THE

TECHNOLOGY

OPEN CELL™ technolopy is used for docks, hieavy-load
manne ternunals, biadge abutments, and eofferdams. It is a
cellalar tlat sheet pile strueture m which each cells sheet
piles are doven into the shape of a U when viewed from
above. The system functions as a honzonmlly tied
membrane relying solely on the vertical tlat sheet pile
anchor wall to restrain a curved flat sheet pile arch face. The
bulkhead becomes a sedes of U-shaped vertical member
structures that does not need toe embedment for stability.

First developed in the early 1980s, the OPEN CELL system
has recewed recognition from national and international
engineerng institutions such as ASCE and PTIANC. The
system has been recognized by the US Army Corps of
Engineers for specialty use in confining contaminated soils.
Our projects utilizing OPEN CELL technology have won
more than 30 awards,

NOVA AwarD

The OPEN CELL system was puesented a NOVA award
1988, The NOVA award, wlhich has been referred to as the
“Nobel Prize” tor constiuction, 15 awarded anmually by the
Construction lnnovation Forum, Ine (wwweiforg) to
revolutionary  sohutions, processes, or products  that
improve the quality, efficiency, and cost effectiveness of
Constret,

PATENTS

PND has spent years testing, observing, and vefining the
OPEN CELL system and holds all related information to
be propretary. The OPEN CELL system is patented,
holding U5, Patent No. 6,715,964 B2, No. 7,488,140 B2,
and No. 8,950, 981 B2,
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ADVANTAGES

> ITicH Loans
High vertical capacity for localized loads such as
cranes or nmtorm loads from freight can be easily
supported, Uniform loads of 10,000 pounds per
squace foot and concentrated loads of 6,000 tons
have been accommodated. In addition, load capacity
can be increased by simply extending tailwalls even
after construction has been completed, it project
requurements dictate.

> DEEr Drary
The mcreasing draft of vessels throughout the world
has required increased dredge depths. Vertical faces of
over 95 feet have been constructed while still
maintaining the highest load capacities.

> DEnsE So1s & SHALLOoW BEDROCK
A mummal requured toe embedment of 10 feet below
potential scour depth is a common design tip

elevation, This is significantly less than other
structure types.

= WEAK S0I11Ls
OPEN CELL struemires accommodate sofi clay and
silts, allowang lugh capacities wlule stll mantaining
local and global stalulity.

= CoasTaL ERosION PROTECTION
The OPEN CELL system is scour insensitive because
it derives its strength honzontally from its vertieal
taitwall and not therough passive toe resistance.

= IcE CONDITIONS
The OPEN CELL system has ettectively proven itself

against the ice prevalent tuonghont Avetic and
stbarctic regons,

> Seismic PROTECTION
OPEN CELL structures have survived hundreds of
seisenie events throughout the Pacific Rim. Not only
have they survived, but they have remained in service
with no damage noted.

pPND is proud to present the DI;EN CELLY |
SHEET PILE system —a patente_“ \
mechanically stabilized w.:lll wi |'.:;:“Dﬂ5 | |
i n app " l.. .-‘l
ititude of purposes E_- .
I1-II"llhIIIJIF-_ OPEN CELL system is murle uers;nr:e
and provides greater cost savings t::. W
i pPMD contir

z arable alternatives.

::cr:?b?s to improve this technology for all
in-situ conditions andi:mesé:.r:i;:eus 2

i r
nfident that you wi Iag
i::e OPEN CELL system IS a ﬁTj-teuﬁérescal
llows you to build 2 €
T load capacity, and
higher, with larger o a

ﬂa:\"mrge challanging soil conditions than

I

any other retaining wall structure.

president

APPLICATIONS

> Retaining walls

> Module loading piers (MOF and TOF)

> Deep-dratt berths

> Cofferdams and heavy shoring

> Contaminated soils containment and disposal
= Cruise ship terminals

> Soul erosion protection

> High capaciy bndge abutments

> Offshore man-made 1slands

> Man-made reefls and levees

> Tsunami safe haven berms, islands, and platforms




COMPONENTS

L
The OPEN CELL system utilizes a flat-web sheet pile and welded or extruded connectors. The simplicity of the design and &
durability of the materials allow PND to adapt the OPEN CELL system to many uses and conditions,
H-Pile Anchor Welded Wye Pile Flat Sheet Pile and
=W Extrmded Connecior
On average, the OPEN CELL wall is a lower-cost option to typical wall types,
AVERAGE COSTS including z-sheet pile walls, and combi-walls. The overall cost per oot remains
5 competitive in structares, particularly those over 30 feet tall, due to the way the
& MATERIM;& OPEN CELL structues are designed.
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OPEN CELL STRUCTURES IN NORTH AMERICA
s :

Clients

OPEN CELL stiuctures bault to
date total 230 as of 2016. The

system has been utilized by public
ah the
United States and internationally.

and prvate entities tho

Below 1s a partial list of our clients:

* ExxonhMohil

. ‘-:cr:‘.lur.'r.:-|"lu]h1:-'—.

* City of Nome

* BP plc

* Ibena Panish

* Amencan President Lines (APL)
* Port of Anchotge

* Chevion Corporation

* Cheniere Energy, Inc.

* Amenca's Central Port

* Horizon Lines

. l—:]l':l.' of _1'.1:'1{-:||L

* Minne Fo
* hatson

* Sasol Linuted

* Haliburton Company

* Iraqu Navy

» US Army Corps of Engineers
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Coniractors

OPEN CELL structure construction is standardized by the use of driving templates and
ndustry-standard equipment. Provided the contractor has an established means and
1 v skilled construction team.

ructing OPEN CELL SHEET PILE

|m'~[|!mrtt.]_:-u_:.h-:h.un?. the system can be in

Professional contractors with ex

structures include, but are not limited to the following:

skin Construction LLC * Kiewit Construction Co.
Manne, LP. *Lash :'tlllj.rr.:al.njr:ﬂl * Kelly R:-.';m, Ine.
v Bros. * Swalling Construction Co. * Traylor Bros.

ced Amernican Co.

* Cajun Deep Foundations * R
* Manson Construction * Pacific Pile
* Boh Bros. * MKB Contractors * B
* Opon Manne Constructors Construction ® Adva

* Richard Goettle, Inc. * M.R. Pittman Glr:n.]l'} . _”:' Brennan Co, » {:_T Mahan * BaMac



HEeAvy LoADS

High load eapacity for localized loads such as cranes
or umform loads from ﬁ'f'ig]!l can be easily
supported. Uniform loads of 10,000 pounds per
square foot and concentrated module loads of 6,000

tonis have been accommeodated. In addition, load

capacity can be mcreased by simply extending talwalls
even after construction has been completed, if
project requirements dictate,

> Module Offload Facility
Undeilying sofi marne sediments were encountered at the

site designated for prefabocated oil beld modules. An
OPEN CELL bulkhead provided the dock structue to

support transfer of 2,500-ton modules onto barges.

> Module Offload Facility

This 665- foot-long OPEN CELL pier was constructed
with 240-foot-long fendered berthing face. The prer is
used for the lve offload of 3,000-tonne pre-assembiled,
self-propelled modules. PIND provided fimite element
modeling for thus vaique facility, whch is able to
withstand over [(0EN dunng module offload. Design
considerations mchided: vanahle seismic cotena, sol

properties, ice loading, and a 8.3-foot scour allowance.

Madison Harbor Barge Terminal | St. Louis, IL

On the re of the Mississippt River, the Madison
y H5-foot-tall

e to be us

% Usng

OO0 es that include three

olphins.

= OFEN CELL SHEET PILE Technology
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Deep DrRAFT
The increasing draft of vessels throughout the world
has requu‘e-d increased dredge depths. Vertical faces

of over 70 feet have been constructed wihile st
maintamung the highest load capacities.

< Container Terminal

The dock structuee is a 330-foot-long
pile-supported pier supporting

a modern 100-foot gange container
crane, The site has a deep layer of
very soft soils requuing piles to be

| socketed inte bedrack. PND
designed the structure to
accommadate large container-
handling forklifts with 100-ton axle
loads. The lateral resistance system
utilizes an nnovatve sheet pile
system to drag lateral loads into the
fill behind the dock stmchure.
Dolphin structures extend the dock
to more than G600 Feet,

¥ Baffinland lron Mines Bulkhead - WNunavut, Canada
Milne Inlet ore dock supports development of an open-pit iron ore mine,

The new dock and loading facilities allow the loading of ore cardiers duning
the open-water season at Milne Poct and are expected to ship 3.5 million
tonnes per annum of high-grade iron ore. PND designed the manne
structuges to withstand the expected heavy ice loads that occur yeady at
Milne Port. In addition to the main dock structures, PND designed an — o
s a =
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g.ﬁﬂﬁ?ﬁ

> www.pndengineers. com



DeNsE Sorn1s & SHALLoOw BEDROCK

Zero to munimal required embedment of the face sheets allow construction directly on bediack. Often face sheet
embedment 15 limited to the potential scour deptli. This advantage allows OPEN CELL structures to PDTf‘ﬂIi’HﬂT e
constructed without the costs related to pre-dredging o i:-u.~—|:l1i]_lin.£,;f

V Kloosterboer Marine Terminal Bulkhead - Unalaska, AK
Designed as a 100-year facility in a highly active seismic area, the

termunal provides a dramatic advance in seafood trans-loading and
cold storage technology for Dutch Harbor, the laigest seafood
producing port in the US. The OPEN CELL system was determined
to he 50% less expensive than altcinatives. The dock, which features
96-foot-long sheet piles, provides 46 feet of vessel draft and a
lugh-capacity freight dock, and created over 3 acres of usable

uplands in the mountainous area.

SRy
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> Owensboro Riverport General Cargo Dock - Owensboro, KY
PND provided planning and design services for a new OPEN CELL
general cargo dock on the Ohio River for the Owensboro Riverport
Authonty of Kentucky. Services [or tlus port development project
meluded geotechiucal review, nd support, and fabocaton mspection,
The new general cargo dock is 212 feet long, with fowr moonng cells and
an upland operating area, PND designed the dock for use with mobale
cranes, bulk cargo storage, and heavy truck traffic.

PND > OFEN CELL SHEET PILE Technology



WEAK SoiLs

OPEN CELL structures have proven to be an excellent solution to stabilize fill placement over weak underlying soils.
The system works like a mechanically stabilized earth (MSE) wall to confine and strengthen a soil mass. This provides
local and gll:rbﬂ.l Stabl'ﬁrj'. If settlement oceurs behind an OPEN CELL structure, the matedal will sertle {"l'{'.:l'.ll}'
preventing the types of Gulues seen in tied-back and combi-wall systems,

V' Petro-Chemical Plant - Lake Charles, LA
Thus bulkhead provides flood protection and assists
with the owner's land reclamation project. The
19-foot-tall wall is more than 2,000 feet long and
was constructed though layers of weak organic
soils, soft to stff clay, and dense sand.

A Sabine Pass LNG Terminal - Cameron Parish, LA

PN provided design for this 1,500-foot OPEN CELL bulkhead at the Sabine
Pass LNG Terminal. The bulkhead was designed so that it could be dredged or
espenence scour to elevation -45 feet, creating a wall height of 55 feet. The
OPLEN CELL bulkhead system was ¢hosen for this site to deal with local soft
clays, clearance issues to an adjacent pupeline rack, and for the significantly lowe:
cost over shorehne vevetment,

< Umm Qasr Seawall - Umim Qasr, Iraq
PND designed an OPEN CELL SHEET PILE bulkhead system with an adjoining
floating pier for the USACE. The project was constructed for the liagi Navy at the
Umm Qast Naval Base. The new facility, the only one of its kind in the area, was
designed to retain up to 45 feet of fill over soft underdying silt and clay. The bulkhead
utilized both land- and marine-based construction.

> wwwpndengineers



CoastaL EROSION
PROTECTION

Dhue to its resilience m a vanety of soil conditions,
OPEN CELL technology may be nnlized to
support eroding slopes. In the marne environment
the system is scour insensitive as it derives its
strength honzontally from its vertical talwall not
through passive toe resistance. Outside the manne
environment, major slope stability is another of
the OPEN CELL system's versatile uses.

PILET

A Chevron Wall - Nikiski, Alaska

Fuel spills on upland property began lealang into Cook Inlet,
AK which 15 subject to severe wave and ice conditions. An
OPEN CELL SHEET PILE structure was driven into an
underlying clay layer with the top of the wall above high-tide
wave action, An oil-collection system was installed behind the
erosion-control bulkhead to capture mugraning contanunants.

V Owensboro Riverwalk - Owensboro, KY

When the City of Owenshoro, Kentucky, began the
redevelopment of its downtown waterfront on the Oluo River,
two objectives were desired: stabilize a chronically sloughing
bluff and create more park area.

The City Engineer reassessed the situation and allowed value-
engineered alternative design bids from contractors. One of the
bidders, Richard Goettle, Inc., nsed PNID’s OPEN CELL
system as a substitute earth-retention system, offenng neay $13
mullion in cost savings and reducing the amount of steel by 30%,

as well as saving six to eight months ol wall construction time.

T
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A Nome Port Breakwater Bulkheads - Nome, Alaska
PIND has designed five separate waterfront structures around

City of Nome property. Three of these are dock facilities, each IFF CON D[’l'lONS

approzimately 200 feet long. These OPEN CELL struchues mie

; : . : i L o 7 . R s
designed to withstand and be overrun by 4-foot-thick sea ice The OPEN CELL system has effectively proven
foes (insert) and resist 16-foot waves. The most recent, the itself against the ice prevalent throughout Aretic and
nuddle of the three structures above, was completed in 2015, subarctic regions.

The other bulkheads date back more than twenty years.

V Northstar Offshore Island - Prudhoe Bay, Alaska

This project incorporated a 360 foot long OPEN CELL bulkhead at the sonth end of the onginal Northstar Island (insert). The dock
provides deep-water access to the island wlule sull providing ice resistance and scour protection. More than ten years after the first
OPEN CELL bulkhead was mstalled, the owner chose to expand the southeast corner of the island, connecting the existing strucnue
with the new bulkhead, The dack allows for direct effload of 3,500-ton modules and provides protection against severe ice, wave, and
wind conditions. The project included long-texm erosion protection; a lugh-capacity module barge dock designed for 4,500-ton sea-lift
module offload; seawater intake system and cotferdam; offshore dredging; armor rock erosion protection; and an emergency vehicle
EELess ramp,

: - =
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SEISMIC STABILITY

Many of our OPEN CELL projects are located in the highly seismic Pacific Rim area. Since construction of the
first OPEN CELL structure in Alaska in the eadly 1980s, there have been moge than thirty lagge-magnitude
earthquakes in Alaska alone. PN has constructed approximately 230 OPEN CELL structures in high-seismic
areas dujing this time, and none of them have expenenced any seismic falure or dgumgc.

STRUCTURAL STABILITY

Riporous structural analysis is performed on every structure we
design and can melude mulople methods wvolving both classic
analysis and numencal methods,

I

A American President Lines Dock - Duich Harbor, AK

Built to support the expanding Berng Sea fishing industry, this
350-foot-long OPEN CELL bulkhead was construeted to support
heavy-load operations from the fishing industey as well as heavy
cargo. The proposed facility provided contamer crane access to all

helds on the largest APL ships and about 6 actes of new, and

much needed, container storage space,

OPEN CELL SYSTEM VS
INDUSTRY STANDARD

It 15 not uncommen to see or read about catastrophic fatlures of industry-standasd
15 due to overdoading ground settlement, corrosion, and seismic
it is the typical failure mode of a combi-wall b1ﬂ}:.l‘.e-:u‘] in Sevward,
. The failure occurred after a large earthquake, which cansed exter

damage and required significant restoration to the waterfront.
Below 1s an OPEN CELL bulkhead supporting a waterfront hotel in Sevward that

g j Tlus structare and other similar
OFPEN CELL bulkheads in Seward have expetienced no failures or damage due to

SEISMIC ACTIVILY,

A Designed by others: failure of a
z-sheet combi-wall bulkhead

FND > OPEN CELL SHEET PILE Teclmology




VERTICAL CONFINED DisrosaL FACILITIES

Conventional Confined Disposal Facilities (CDF) are typically constructed using an earthen or rock dike, but
these structures are porous and permeable. Flow tlhuough the OPEN CELL bulkhead decreases to a pot
where a watertipht barrier is formed, thus preventing contamment transport. A VCDF, employing OPEN
CELL technology, will requize less space for dike construction and can therefore have a larger dredged
matenal capacity for the same areal footprint when compared to conventional CDFs using conventional dikes,

ALTERNATIVE CONTAINMENT METHOD
REVIEW BY USACE

ERDH/ELLR

The OPEN CELL system has been reviewed l::ﬁ. the USACE 1o

| determune its acceptability as a Vertical Confined Disposal Facility

i (VCDF). The USACE Environmental Laboratory at the Enpineer

: Research and Development Center n Vickshug, Mississippi,
concluded in its final report that the OPEN CELL system, “._can be

| effective for controlling environmental sk for containment of
dredge matenal.”

‘The USACE report is available at www.pndengineers.com.

Ervvirommental Laborasory

The OPEN CELL VCDF:

= Reduces o1 eliminates contaminant mugration wder
the contanment structure.
> s constructible in poor seil conditions and deeper water

2 Provides a vertical face and the ﬂbll_l.l‘l. to dredge
directly in front of the containment wall.

= Eliminates seepage through the containment structure.

= Able to encapsulate existing structures
{Photo at sight: Tampa, Flonda).

V Alameda Point OPEN CELL Waste Isolation Bulkhead, near Oaldand, CA

The bulkhead encapsulated contaminated soils, preventng them from leeching into San Francisco Bay. The
project — which utilized the OPEN CELL system design — won the 2014 Chief of Naval Operations (CNO)
Environmental Restoration Awsnd.

,‘ 'l-'u*u\'\'l'.]l‘l |dr|:|.g|.r|.|-rr1. Coim



Permanent Canal Closures and Pumps (PCCP] is the keystone
project that closes the Hurncane Risk Reduction System around
the City of New Oxrleans. PCCP Constructors (A Jout Venture
between Kiewit, Traylor Brothers, and MR, Pittman) selected
PND Engineers to develop the OPEN CELL SHEET FILE
system for pump station cofferdams and permanent pump intake
retaining walls.

The OPEN CELL system proved to be well suited for these
challenging sl conditions. The OPEN CELL cofferdam design
provided a free field of construction for the pump station since
no wnternal bracing was requured to support the cotferdam walls
all the wall loading was supported by the talwalls. The PCCP
pump station cofferdams are among the laggest colferdams ever
constructed on the US. Gulf Coast.

The OPEN CELL SHEET PILE
system retains 48 vertical feet of soil

plus 20 vertical feet of differental

water pressure, The bottom of the

cofferdams was approximately 50

] feet below sea level The plan area of

2] the cofferdam vaned up to 160 feet
| wide by 250 feet long,

The design of the OPEN CELL

SHEET PILE system was

: thoroughly reviewed, vetted, and

authorized for construction by
the USACE and third-party reviewers. The system saved the
Design-Builder tens of millions of dollars on construction and
provided a significant schedule advantage by not needing to
construct the pump stations around internal bracing withun the
cofferdam.

PND > OPEN CELL SHEET PILE Technology

Phoo conrtesy of PFCCP Constoctoss, A Joint Vent

PERMANENT CANAL CLOSURES AND Pumps (PCCP) ProjecT COFFERDAMS

I Rase Levee Height

OPEN CELL
Bulkhead

The OPEN CELL system is an mnovative technology for

rehabilitating and upgrading levees.

.
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V' Kuparuk Low Water Crossing - North Slope, AK
With an overall length of 700 feet, this causeway bridge
over a breach in a previously earth-filled ocean causeway

BRIDGE ABUTMENTS

is supported by two in-water conical pile-supported

pies and features abutments protected by OPEN CELL Bridge abutments utilizing OPEN CELL technology ate resistant
SHEET PILE bulkheads. The breach is designed for up to scout and are able to support heavy loads. Additionally, OPEN
to 38-foot scour below existing seabed, and the design CELL bodge abutments may be constructed very quickly.

ice load on the piers is 500 kips,

V Cornelius Pass Bridge - Burlington, OR V *C’ Street Bridge at Ship Creck - Anchorage, AK
The creek crossing was bridged with a combination of OPEN Tlus 130-foot-long bridge over the tidally influenced
CELL pile abutments and a recycled badge section, which came Ship Creek is located on soft madne sediments. OPEN
from a nearby abandoned line. The OPEN CELL abutments CELL bulkhead abutments were used to provide a
were necessary o keep fill slopes out of the creek and within the stable erosion-protected suiface for a cast-in-place
oght-ot-way. footing for the box givde brdge.

b

V Endicott Causeway - Prudhoe Bay, AK

High current flows and ice created potential scour depths in
excess of 40 feet through the causeway breach. OPEN
CELL technology was used to protect the abutments for
this entical transportation link.

> www.pndengineers com



INsTALLATION METHODS FOR THE OPEN CELL SYSTEM

Constinction of the OPEN CELL system is typically performed from a barge or from shore. Land-based is more common than
marine-based construction and often the most cost effective. Utilization of the OPEN CELL system’s simple design allows a
contractor to gﬂj_u efficiency and shortens the overall dwmation of construction, We have broken up the installation methods of
the OPEN CELL system mto tive steps: site preparation; set pile doving template; dove wre piles; dove sheet piles; and compact
backfill and finalize deck face.

STEP 1: SITE PREPARATION

The first step in OPEN CELL structue mnstallanon s
site preparation. This includes preparing a crane pad for

land-based construction, or assembling a barge if
construction is marine-based,

STEP 2: SET P'ILE DRIVING TEMPLATE

The cells are formed using a pile template to puide the
flat sheet piles into place. Templates typically consist of
two steel platforms, matching the shape of the arc and

the straight talwall,

STEP 3: DRIVE WYE I"ILES

Construction usually bemns at a wye pale drven at
an end cell. A surveyor locates the position of the

wye pile and it is partially doven with adjacent sheet
piles in both the tailwall and structoze face.

PND > OPEN CELL SHEET PILE Technology




STEP 4: DRIVE SHEET PI1LES

Flat sheet piles are threaded into an adjacent pile
mterlock, sumilar to z-sheet piles. Each pile is
duven to stable embedment, supported by the
diving template. Installation invelves a vibuatory
hammer to advance the sheet pile into position.
Care 1= taken to maintain location and plumbness

and to not advance a single sheet pile more than
5 feet ahead of the adjacent sheet pile.

STEP 5: FINISHING AND APPURTENANCES

= Fill height differential between two adjacent
cells must be kept within 5 feet to avoid
bending of the tailwalls.

= The All below the water level is consolidated
usiug vibracompaction. Fill above the water
level is roller compacted. Lastly, the dockside
edge 15 funshed with deck fixtures such as

tenders, hollards, and ';11_11f:-u:j.L'.l.jlr

= www, prdengineers. com




FENDERS & APPURTENANCES

After an OPEN CELL structune 1s constoucted and backfilled,
the top is finished with either rock surfacing or pavement of
the client’s choice, Vagious types of edge finishing can be
employed to obtain a linear face on which to moor and operate.
Contimions o internuttent steel or concrete beams have been
utilized. In some cases structures have been designed to
accommodate concrete panel facades, In addition to fuushing,

there are many different types of fender and bollard systems
that may be used. PND's engineers determine the mooring
systems based on the desiom cntena of the structure and the

mtended uses,

PND » OFEN CELL SHEET PILE Technology




PLANNING FOR YOUR PrOJECT

de immecdiate support to our clients to identify if an OPEN CELL bulkhead alternative

pr le value and cost savings to their project. We offer our services to develop conc

cost estimates at a level we call “white papers’. With an nnderstanding of your project
mnformation, such as local geotechnical conditions, we can produ
davs. With this information our clients can determine if the pro

other alternatives.

The process of developing a white paper and

seewng it through to construction and final
completion of a project is very exciting. The
Bermuda South Basin Land Reclamation project
15 one such project. Located at Sandy’s Pansh in
Bermuda, the new 1,345 toot-long bulkhead will
form two of the four sides of the new 9 acre
reclamation area in the South Basin, PND
m.lnalh !}Eri'bl'mﬂl a value en[-'j_ueej_'mg analysis
tor the project’s contractor, Cashman Dredging
and Marine Contiacting, from Quincy, MA. The
original proposed bulkhead trpe was a
combi-wall system. Based on the value

engineeting analysis, we determuned that it was
neither a practical nor cost-effectrve way to
create this large a reclamation area. After an
analysis of the total area and the owner’s
mtended use of the bulkhead, the OPEN CELL
systemn was determined to provide a substantial

cost savings and a full 50% reduction in the
i | quantity of steel as compared with the onginal

bulkhead design.

b6 e SEEE,

The nine reclaimed acres will initially be used as
a staging area and village for preparation of the
2017 America’ Cup \_i:lﬂ.illg race. Atter the wace,
the bulkhead will be utilized by the owner as
additional waterfront property to benefit the
densely populated 1sland commuuty.




Providing Comprehensive Civil/Structural Services Since 1979
PND is a eral/structuml engineenng firm specializing in civil infrastructuce, posts and harbors, coastal
engineenng, Arctic engineenng, geotechmeal, and construction enmneenng for more than 35 years.

Visit us online at www.pndengineers.com
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PMNI has performed extensive pile tests

in a variety of soils including sand, silt,
clay, silt with cohesion, gravel, and dense
till. The screw-shaped tip on the pile and
friction from the pile shafr give the SPIN
FIN pile its stength,

The graphic below represents a SPIN
FIN pile under tension and COMPression.
When the pile is pulled in tension, a soil
cone (visible 1n gray) 1s erearted rhar
increases the capacity of the pile. By
actvating the soil cone, the SPIN FIN dp
generares significantly more resistance to
tensile loads than that of a convenoonal
pile. Similar results are attalned for

compression piles,
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PIN FIN® PILES
h .
SPIN FIN ES
e 1 i HCs AL § L6 5} L i Ll 8 £ TOE AL
SPIN FIN piles are a cost saving alternative for many
pile foundation applications. This PN proprietary
invention consists of a pipe pile equipped with angled
plate fins, When driven, these piles rotare into the
ground and achieve pile capacities far in excess of
conventional piles. The streneth is detived from the

pile tips end bearing,

These piles have been in use since 1983, when PRND
first developed them, Since theén, thousands of piles

have been installed in a variety of applicatnons:

* Limited overburden — Pile rensile capacities have
been tested in excess of 800 kips with a pile

embedment as hittle as 50 feet.

Soft solls — Pile lengths have been reduced by as
much as 50% with the use of SPIN FIN tips in

softer soils:

Seismic capacity — The SPIN FIN pile exhibirs
significant reserve strength with eyvelic loading

that has advantages in selismic events,

Energy absorption — SPIN FIN piles can absorb
a huge amount of energy through deflection
without Joss of strength, This is significant in
applications such as breasting dolphins,
SPIN FIN piles are often used in docks, dolphins,
retaining wall tiebacks, wave barriers, seismic anchors
and other pile foundations where anticipated uplift or
impact load may cause falure. Beeavuse of rheir load
deformation characreristics, these piles allow
substantial pile overload deformartion without

catastrophic failure even after repeated loading,

A reduction in the number of piles necessary and
length of piles in an application creares significan)
cast savings for the client. Savinps are also evident in
construction time hecause the process results in
shorter and fewer piles being driven, reducing crane

and equipment size.

The dolphins on this page provide a comparison of
structure between the SPIN FIN pile and that of a

canventional pile. Cost savings are clear with a

CUFSOrY reviIew.,




SPIN FIN® PILE'S COST §

A reduction in the aumber of ]‘Hi{-s\' Necessary and lr._'nlu:th it le.'_'_l; inan
application creates significant enst savings for the client. Savines arc also
evident in construction tme because the process results in shorter and fower

piles being driven, reducing crane and equipment size.

The dotphins on this page provide a comparison of structure berween the
SPIN FIM pile and that of a conventional pile. Cost savings are clear wich a

CUFSOTY rEview,
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SPIN FIN®: piles have been successtully driven using hath
convendonal impace and vibratory hammers, with templares and
accessories, Diriving the SPIN FIN pile causes rotation as
predicred by the path on the ourside of hins. Steel pipe piles
with in-lead splicing allow the advaneage of construction in very
deep water or wherever deep pile penetration may be required,
PN has designed dalphins that have been built in warer r.|-.‘.p||'|.<1

over LI feet deep,
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PILE LOAD TESTS

PNIY has performed a significant number of SPIN FINE pile Toad rests inoa varicty of soil conditions thal
include cyclic, rensile and compressive tests, These tests generally follow ASTM D3689-83, Sceaon 7.7,
“Quick Load Test Method for Individual Piles," Piles are restrained frem ratation. Pile failure is commonly
defined as the point that constant jacking pressure (from continuous jacking) resules in continual pile
movement, The strength of the SPIN FIN tip is evident when shown compared with load test resulis for
smooth pipe piles such as in the Colton Interchange work done for Calirans {detaled below),

. PORT MACKENZIL CYCLIC TESTING S0l strata consisted of 50 feer off gravel
Fill underlain with dense silty clay, A
24-inch dismeter pipe pile with 6-inch fins

wits driven a total of 79 feer helow grade,

Load {kips)

Deflection (in)
PORT MACKENZIE CYCLIC 10MD

E CALTRANS COLTON INTERCHANGE

Sodl sirata was penerally fine-grained sand wich some silr,
clay and gravel 1o deprh with effective SP'L values from 1
i 5l Sixeeen inch diameter pipe piles with eight inch
SPIN FIN tips were driven 56 feer,

Deflection (im) Deflection (in)
CALTRANS COMPRESSION THEST CALTRANS TENSION 1151




SATTLE'S BELL . STREET PIER

Bell Sereet Pier is a unigue facility which provides public
moorage, cruise ship operadons, a conference facility,
pulbilic viewing and waterfront restaurants. This muliiuse
facilicy for the Port of Scattle uses PNLY innovarions
that provided cose effective construction while meeting
varied operatonal requirements, [t incorporates the use
of the Partial Penetraring Wave Barrier and plartorm
dicks, both with lareral resistant batrered SPIN FENE

piles, The facilicy intepraces steel and concrete design,

Sl comeditions comsisted of soft marine sediment Froum
a mud line clevation of -15 feet o =30 feer Mean Loswer
Lewar Water (MEIMWT over a silty sand (SPT=200 10 -45

leet ML overlaying dense ull (SPT=50). A 24-1nch

pipe pile with 9-inch SPIN FIN tps was driven to

approximately 45 feer,

PMD | SPIN FING PILES




A] CRUISE SHIP DOCK DOLPHINS

This facility in Juncaw, Alaska
pr wides her thing for
L100-foor-long cruise ships, and
includes a seres of steel pile
micoring and breastng dolphins
with fender systems thar use
SPIN PN piles.

Deep soft soils and strocrure
|‘|L‘l.!1|‘|i.‘{ af over O feer above
scabed required some pile
lenrths in cxcess of 300 feel.
The use of the SPIN FIN pilc
Cips proy ided additicnal load

1.'il‘."l'_'-'i'I'IIL': CaApacity oo STl

MO TIne

and breasting loacds in the soft

soil conditions,

VALDEZ SINGLE POINT MOORING PILES

|

PEG TOF MO RING SLIDY

FOLLOWER PIPE

0 STUD L AISER

GUIDE SLEEVE

SINIVEL WITH CDASECTIMNG LINKS —/’ :
——— MNCHOR FILE
3 MARNE TOWING SHACILLES I | '--’
! — STRAGGHT ANE
\l‘h'\ [
This 100-kip mooring point wis
successtully installed, and driven 1o ( The SPIN FIN tp was
¥ { | %

bedrock refusal with a mudling (| calculated o have increased the
elevation of 106 feet ML, | | ultimate pile tensile capacity
approximately 40 feer of soft marine | from 20 kips (smooth pile) to 80
sediments, and a 1 vertical to 3 i kips, adequate for the anticipared

e G PIE P
horizoneal ground slope. e vertcal load demand.
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KALAMA RIVER p
ROAD BRIDGI ¢
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This vehicular bridee spans the ¢
Kalama River in southwes
Washington, The 380 foor span stecl L
L-girder bridpre 15 supported by i
hattered SPIN FINGE piles ar each p
aburment. The use of the SPIN FLN e c
piles supports the bridse for dead, 4:
live, and seismic loads, and alsa [
results tnoa significant reduceon in A P
pile lenyth. s ; i s
! ¢
TRESTLE #7 RAILROAD BRIDGE i
Seven hundred Teet of curved elevated railroad struciore and repair
of another 200 feer of hridoe crossing were designed using 5PN
FIN piles oueside of Longies, Washington, The new bridge
structure is supporied by driven sieel piles an 3l-foot centers
spanned by rolled steel girders and an open deck.
The new structure minimizes the number of piles by using large
diamerer piles inoa rigid frame svstem along with SPIN FIN tips.
Ainimuzing the number of piles in the reconstruction was critical in ¢

shortening project duration and lowering construction smpacs,




- WEST DOCK CAUSEWAY BREACH

The West Dock Causeway Bridpe is locared along a 2 mile
gravel causeway which extends into the Beaufort Sca near
Prudhoe Bay, Alaska. The main bridge is 0 700 foor long
d-span crossing that crosses a breach that accommodares
fish passage and warer flow,

lee breaking piers incorporate SPIN FIN® pile aps for
mereased pile pulloot (tension) capacity, modular pier
cap construction for reduced ficld inscallanon
requirements, barrer pile grouping for significant lateral
structure load capacicy, and driven pile technolopy for
permafros) conditions,

A batter pile tension rest was conducted using jacking
trames, calibrated jacks and dial gauges. The batter pile
was selected because of its high anocpared exposure to

severe oe forces,

Soil conditions consisted of frozen and
unfrozen siles, sands and gravels; and ice
lenses. In che reydon down to approsimacely
50 feer MLIAY, soils were frozen due o
the permatrose shadow caused by the
original cavseway fill. Beoween =50 feet and
200 feer MLLN the soils ranged from
thawed to marginally frozen, Below this
elevanon permatrost conditions were

I 14 i encountered, Thirty-six inch diameter pipe
Dispiacement {in) piles cquipped with eight inch SPIN FIN

tips were driven 190 feet.

WEST DOCE BATTHR TEMS1OM TEST




BUILDINGS

SEISMIC RETROFIT OF PIER 69

A new design for the Seartle

warcrfront's Picr 69 hrought the
StrUCture up oo Current seismic
codes, The design included g new
20, M -souare-Tood,
steel-pipe-pile-supported dock
with a concrete decl, utilizing
SPIN FINE piles for support,

The 24-inch piles were arranged in
2- and 3-pile clusters, The new
dock was then connecred (o the
cxisting 83, 000-squarc foot, three
stary butlding, The rehabilitared
pier houses the Poer of Seatile's

Headquarters.

Pl SPIN FIN® PILES




The Sewsard Port Ral Car Coal

Dramp was designed to support

BHLO0 tons of coal per year
!

For expaort,

A part of the project included

depressed rail car unloading

hoppers feeding a stacker
reclamer. Prosinury of Lacility

retaining walls to tacks requirved

" tichacks exrending under the
tracks, SPIN FINGE rension Piles
were first wsed in 1983 for theze

o &
. . Ky s | SRt
i, ] battered wall tiebacks.

RALLROA LD TRAC K,

M TYPICAL SPIN PN
TERSION PILE
I LA

|
|
1
|
|6 1 l




PN Figmneers, bne s a full-service consulong engrinecring frm that
provides civil, marine, peorechnical, stuctural, surveying and
constraction ingpecton services for o wide rnge of projecrs, The Grom
was frounded i 1979, wirh offices nowe located i Anchorare and

Junwan, Alaskas and Seattle, Washingon

PNID has perfoemed planning, desipn, and construetion inspection for
a significant number of marine facilines. These projects bave included

the desipn of floating and fxed docks, passengree hoarding grangwavs,
fender systems, aind upland Gacilicies thar ave vsed by various sized
vessely, including [.U[]f]-["r'.unr—pjus crise ships, Ferry vessels, and
recreanonal facilides for pleasure ceatt, As o G that specializes in
these tpes of projects, PN has the advanage of knowing the
detailed requirements relared tooall phases of the dessgn, cnnstrocmon,

H‘rll‘.T‘SI o :I,I'H.‘I I'I'!lﬁ'i RIS 8 HI T

- = Hendearivrs:
)
’ Jimesn 4 Hfee

Anchorage s

[T A I R B T 1506 Wit el Avene W6 Cilacier Higdsway, Suite 100
Anchomge, Alzska 09503 Junezn, Alusla 2801
Fhane: 07 61,10 P hre: 9007 560,208
Faue: 1T 5634220 Frue: T S 2009
seartle Ltice | lsmiston © e
1730 Fousth Avenue 5, Suiwe A 1007 Trt k] Cousuiy W, Suiee 210
Seattle, Washingron T4 Henagon, Texas T2
Phuoane: 2066241347 Pl 512503030

P 200620, 138R

PMTY Engineees Ui, Les,
Yancenmeer Dfhee

e 2000, Dlceane Plaea
10 Wt Hlastingrs St
Vancouver, BC VG 3N2
TPl GOLE0].5247

Lt aaldiocnal snformanon please visie onr wachsite,
waraprdenpineers com
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